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1 Chapter 


Evolution of Surgery 


Today there is tremendous improvement of Surgery. Heart, liver, Kidney is 
transplant from one person to other person. This high standard of surgery 
today is the process of gradual evolution through centuries. 


Ancient Period 
Apollo was also considered as the god of healing and medicine and wark 
either through himself or through his son Asclepius. He could also bring 
disease and plague with his arrows; and able to prevent it. | 
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Asclepius was the god of Medicine and healing and able to restore the dead 
to life. 


Hygeia was the goddess of good health i 
Ea . one was a daugh 
of the medicine-god Asklepios (Asclepius). a A. 
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| Ancient Egypt 
me (3300BC to 525BC) 


The Egyptian civilization was the first great civilization on this planet. 
Egyptians believe gods, demons and spirits played a key role in causing 
diseases. Many doctors at the time believed that spirits blocked channels in 
the body, and affected the way the body function. Egyptian has also 
considerable knowledge on Surgery. Out of 42 religious book of Egyptian 
God Thoth, last 6 deals with Medicine and Surgery. They treat the wound 
by bandage soaked with honey. 


Ancient India (Vedic period) 
(1500 BC to 500 BC) 


Ancient India made great contribution to development of Surgery and 
Medicine. Rigveda is believed to be the oldest literary work of mankind. It 
contain description of Medicine, Surgery, ENT, Toxicology, Paediatrics etc. 


Medicine and Surgery became distinct branch at the time of Charak and 
Sushrat during 600-800 BC. Chartak write a book "Charak Samhita" on 800 
BC describing the sign-symptoms of disease. According to Charok, the 
disease is caused by imbalance in gas, bile and-:phlegmon. ; 





Sushrat Samhita 


Susrat write a book "Sushrat Samhita" on 500 BC on Surgery including 
Anaesthesia. He advised to use wine to produce insensitivity and inhalation 
of fumes of Canabis indica for anaesthesia. Unfortunately, Surgery in India 
gradually decline but classical work of Charak and Sushrat was translated 
into Arabic and Persi and contribute the development of medical science on 
those countries. 
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Greek and Hellenized Period 
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After Hippocrates, another physician Galen (130-200 AD) great 
contribution for development of Surgery. | 


Middle Age Period 
(Sth to 15th Century) 


With the fall of Roman Empire surgery enters a dark era from 4th to 10th 
century. In Europe in the 13th century a new type of craftsmen emerged in 


towns called Barber-Surgeon. Ambrose pare was the greatest barber surgeon 
at that period. ale | 
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Ambrose pare 


In 1540 AD in England united 
com 
In 1745 AD Barber and Surgeons r of Barber and Surgeon was formed. 


each other. Surgeon does t pany dissolved and separated from 
of blood letting and cutting be and barder does their professional job 
Early Modern Europe 


(16th centy 
John Hunter (1728-1793) $ ry) 


. h 
Medical Science. He wags re = the art 
physiology and experimenta] mate 
scientific surgery. Pathology. 


and technique of surgery in to 
f field of operative anatomy, 
He called father of modern 
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In 1800 AD Surgeons leads to foundation of Royal College of Surgeons of 
London and from 1843 Royal College of Surgeons of England start 
functioning. 
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John Hunter 


Royal College of Surgeons 


Advancement of Surgery 
(From 19th century) 


In 1846 Louis Pasteur discovers the disease is caused by bacteria. 


In 1846 Joseph Lister destroys the germ (bacteria) by carbolic acid spray 
and made operation safe. He is called father of aseptic surgery. 


In 1846 ether was invented by WTG Morton and opens the new vista in 
surgery. : E 


In 1886 sterilization by boiling and steam was introduced by Halsted and 
was a great step forward towards antiseptic surgery. * 


1895 Wilhelm Roentgen discover the X-ray and which become the mile 
stone of modern surgery. 


In 20th the century introduction gas anaesthesia, CT, MRI. endoscope, 
gamma knife, broad spectrum antibiotics are the other mile stones in the 
advancement of modern surgery. 


In 21st century robotic surgery, minimum invasive surgery, transplantation 


surgery, lararocopic surgery, virtual image surgery and open heart surgery 
are open the new vista in the surgical horizon. 





Louis Pasteur Open Heart Surgery 
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? Chapter 


Diagnostic Approach 


For the long time a correct medical diagnosis is based on clinical interview, 
physical examination and special investigations. 


The first steps of diagnosis is clinical interview for acquisition of 
information about the patient. 

Second Steps. of diagnosis is acquisition of information from patient by 
physical examination. 

Third Steps of diagnosis is acquisition of information from investigations. 


Technique of Palpation of Organ 
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Rules for physical examination 
First rule is inspection examination. 


Second rule is palpation must be 
conducted in such a way as to cause 
least embracement to patient. The 
patient should be examined in a well- 
lighted room. | 


Third rule is purcussion. 
Fourth rule is auscultation. 


Testes 


The steps of diagnosis 


Step-1. Tentative diagnosis from finding of clinical interview. 

Step-2. Provisional diagnosis and differential diagnosis from history and physical 
examination; if provisional diagnosis is more than one, then others 
diagnosis should be written in the heading of differential diagnosis. It 
should be noted that differential diagnosis should be done from finding of 
clinical history and physical examination by the methods of exclusion. 
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Step-3. Clinical diagnosis should be based on history, physical examination 
and special investigations. 


Step-4. Final diagnosis should be based on history, phyical examination, 
investigation and macroscopic examination. 


Step-5. Confirm diagnosis is based on histopathological examination.. 


So, diagnostic process is always in steps. The under-mentioned flow chart 
Fig. 2-1. depicts logical steps of diagnosis. 


Clinical Renna Tentative 
Interview & Diagnosis 
Physical Se Fensonin ore 
, a ——_ nin SS G iagnosis 
t 
Examination | D/D 
Investigation N Reasoning — 














Cl. Diagnosis 


ae ap ee 
Diagnosis 


Fig. 2-1. Showing Steps of diagnosis 





Component of diagnosis 
First component- Anatomical 
Second component- General pathology 
Third component- Special pathology 


Example, Acute Appendicitis. Here appendix is anatoiny’ 
inflammation (general pathology) and acute is Special pathology. 


N.B: First and Second component is must for diagnosis. 


‘its' is 
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Presentation of Case 


Presentation of Short Case 
Short case means elicitation and presentation of physical finding 
Principles of examination of short case are- 
1. Identify the anatomical region and plane. 
2. Elicit physical characteristics. 


3. Examine the draining area. 


Format for Presentation of Short Case 
You must always start with 


"Sir, this patient has ..................... and tells abnormality you have found in 
precise anatomical term, such as enlarged left kidney. 


You should then immediately (without any delay) tell your reasons why you 
consider the swelling anatomically, what you stated. 


Next tell the positive and relevant negative sign without hesitation. 


Lastly tell the provisional of diagnosis. 


Example of Presentation of Vaginal Hydrocele 


"Sir, this patient has right sided intra-scrutal swelling, because I can get 
above the swelling (first step diagnosis 1.e anatomical). 


On examination, I found, swelling is globular in shape, of about 10 cm x 6 
cm in size, tensely cystic, non-tender and testes is not easily palpable. 


Fluctuation and Trans-illumination test is positive. Not reducible, no visible 
and palpable cough impulse is present. 


So, my diagnosis is right sided vaginal hydrocele (second step or general 
pathological diagnosis). 


Questions frequently asked in short case. 
1. What is your diagnosis? or Present your case 
2. What are the differential diagnoses? | 
3. How you confirm the diagnosis? 
4. What is the treatment of it? 
5. What is the cause of it? 
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General Consideration of Presentation of Signs 


1, Good start : Never start with minor, unimportant or irrelevant finding. 
As for example, having examined a patient with carcinoma breast, never 


start with a skin lesion present in the leg. Always start with system 
primarily affected. 


2. Diagnoses : Diagnoses must be always considered in stages. 


First stage of diagnosis must be anatomical; stage two diagnoses should be 


in general pathological; and stage three diagnoses should be in terms of 
special cause of general pathology. 


As for example, in case diagnosis of vaginal hydrocele (right), the first 
stage diagnosis is to be right sided intra-intra-scrutal swelling, because I can 
get above the swelling. The second stage should be right sided vaginal 
hydrocele. Final stage diagnosis is also right sided vaginal hydrocele. 


3 Presentation of case : The best way to present the case, is the way the 


examiner expects and wants, but obviously you do not know his/her wishes 
and possible personal idiosyncrasies. | 


Important rule must be followed during examination 


1. Examine the oral cavity when examine the neck and vice versa. 
2. If you examine the parotid gland you must test the facial nerve. 


3. If you asked to examine the lymph gland for lymphadeno 


pathy, you must 
examine the spleen. 


4. If you examine the ulcer/lump in lower limb and perineum you must 
examine the inguinal lymph node and vice versa. 


5. If you examine the ulcer/ lump in upper limb and breast 


: you must 
examine the axillary lymph node and vice versa. 


6. No abdominal examination is complete unless 


you examine the hernial 
Orifice, testes and do DRE. , 


General Rules Concerning the Short Case 


With the short case we strongly recommen 


d careful attention to the 
following rules : | 


l. When the examiner asks you to look part of a patient, for example, the 
abdomen, it should always be assumed that a full abdominal exaiination 
should be done unless specifically ask to palpate the liver or show shifting 
dullness. 


2. Do not talk to the short case unless specificall 
z y ask to do s 
essential question e.g. to know the cause. “s SXCept to ask 
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3. When examiner ask to examine something do it systematically like 


inspection, palpation auscultation etc. 
4. Do not expect the examiner to inform you that you are either right or 


= wrong. 

5, If you have been asked to examine only a limited part of a patient, for 
example lower limbs or hands, you must not assume that he has or has 
not positive signs elsewhere. So you must compare. 

6. Be careful never accidentally hurt a patient, for example, during 
palpation of a tender lump. 

7. When you have finished examining each individual patient. Thank him or 
her and on no account leave the patient half naked. 

8. When you are dismissed by your examiners thanks them in a voice that 
at least sounds sincere. 


Writing Salient features 


Salient features are the important finding either positive or negative 
acquired from history, and physical finding which help in diagnosis. It 
should be written or present in three headlines. 


Example of Chronic Duodenal Ulcer with Pyloric stenosis 
1. Patient profile : Male, 45 years, businessman and smoker. 


2. History : Pain in the epigastrium burning in nature, moderate in severity, 
increased in empty stomach and relieved by food for the last 10 years. 


i. Pain awakes him at mid night which is relieved by taking glass of milk. 
Pain initially periodic in nature and for the last 1 year it is continuous. 


ii. He has also induced vomiting one to two hours after meal. Vomitus sour 
in taste and contain stale food material. There is no history of 
haematemesis and malaena. 


3. On examination 


i. On general examination, tongue is dry and furrowed, under nutrition, 
emaciated and decreased skin turgor. 

ii. On local examination, abdomen is scaphoid shape with epigastric 
fullness. Visible peristalsis present from left to right. Succussion splash 
present. No other relevant finding present. 
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Format for Presentation of Long Case 


Long case means presentation of history and physical signs. History must 
be concise, relevant with few words such as for example. 


Presentation of chronic duodenal ulcer with pyloric stenosis 


"Mr. Rahim, age 45 yrs businessman and smoker present with pain in the 
epigastrium which is burning in nature, moderate in severity, increased in 
empty stomach and relieved by food for the last 10 years. Pain awakes him 
at midnight which is relieved by taking glass of milk. Pain initially periodic 
in nature and for the last 1 year it is continuous. He has also induced 
vomiting one to two hours after meal. Vomitus is sour in taste and contains 


stale food material. There is no history of hematemesis and malaena. He has 
no other symptoms. 


And, on general examination I found tongue is dry and furrowed, under 
nutrition, emaciated and decreased skin turgor. 


(N.B : Of course, the examiner may intervene and ask further detail, even 
irrelevant one, but, then you must obey his wish). 


On local examination, abdomen is scaphoid shape with epigastric fullness. 
Visible peristalsis present from left to right. Succussion splash present. No 
other relevant finding present. 


So, my diagnosis is chronic duodenal ulcer with pyloric stenosis. 


Frequent Question to be asked by Examiner 4 


1. What is your diagnosis? 

2. Present your case. 

3, What is your differential Manosi and how you exclude it. 

4. What investigation you done to establish your disgnosis. 

5. What is the management of this case. 

6. What are the recent development in management of this case. 
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4 Chapter 


Surgical Ethics 


L Ethics and surgical intervention must go hand in hand. Both surgeons and 
murderer use knife but what is the difference between these two. Surgeons 
intend is to cure or manage illness and any bodily invasion done by taking 
consent of patient. Criminal harm the person deliberately with bad intention 
but surgeons harm only incidentally. Patient gives consent to surgery 
because they trust the surgeon. 


Principles of Surgical Ethics 


1. Respect to Patient Autonomy : What is the difference between 
veterinary surgeon and human surgeon, both have knowledge of anatomy, 
physiology, pathology etc. and have surgical skill? 


Difference is human can plan their life on the basis of reasoning but animal 
cannot. So, the additional duty of surgeon is the respect the autonomy of 
their patient and their ability to make choice about their treatment and 
evaluate potential outcome in the light of other life plan. Such respect is 
particularly important for surgeon because without trust between them and 
with their relatives surgical care may be compromised. 


2. Informed Consent : In surgical practice respect to autonomy translated 
into clinical duty to obtain informed consent before the commencement of 
treatment. Without informed consent operation is not morally and legally 
acceptable. Informed consent is the agreement of patient with surgeon for 


operation. Informed consent should include reasons for why it warrants 


surgery. What type surgery is proposed and how it correct by operation’? 


What is the proposed surgery? What is the anticipated prognosis otf 


y unexpected hazards of the proposed 
on no treatment at all. 


proposed surgery? Are there an 
surgery? What is the consequence 
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Surgeon should have a legal as well as moral obligation to obtain informed 
consent for treatment based on appropriate levels of information. Failure to 
do so result is one of the two civil proceedings. Firstly-Battery (mere 
touching the patient without consent) and secondly- negligence means 


failure to do which is supposed to do or do something which is not 
supposed to do. Example, failure to take informed consent. 


3. Confidentiality: Respect to autonomy and informed consent not the only 
duty of surgeon regarding treatment. Generally speaking confindentiality 
means that surgeon must not discuss the clinical matter of patient with 
relatives, friends, employee and others unless patient explicitly agrees. 
Breakings of confidentiality are not only abuse of human dignity, they may 


undermine the trust between surgeon and patient on which successful 
surgery and the professional reputation of surgeon depends. 


There will be some circumstances in which confidentiality either must or 
may be breached in the public interest. For example, it must be breached on 


a result of court order or in relation to the requirement of public health 
legislation | | | | | 


4. Research: Apart from duty of surgeon to protect life, health and 
acceptable professional standard surgeon have subsidiary responsibility to 
improve operative technique through research. For this reason surgeon now 


accept that research must by regulated by ethical committee for the interest 
of patient. , 


5. Maintaining Standard of Excellence : To optimize success in protecting 


life and health to an acceptable standard, surgeon must offer specialized 
treatment in which they properly trained with standard protocol. 


Conclusion 


Iwo general rule of surgical care are to protect life and health and to respect 
patient autonomy both to acceptable professional Standard. } 


The specific duties of surgeon are to obtain informed consent maintain 
confidentiality and ensure good 


: d surgical practice including standard 
protocol of treatment, fairness and justice to maintain ethics in surgery 
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h Chapter 


Is the systematic, critical analysis of quality of medical care including 
procedures used for diagnosis and treatment, use of resources and resulting 
outcome and quality of life of the patient. 


Medical Audit : refers to assessment by peer against recognised by 
standard quality care for patient to improve their own learning and to 
contribute medical knowledge. 


Surgical Audit : The systemic, critical analysis of the surgical care that is 
reviewed by peers against explicit or recognized standards, and used to 


improve surgical practice with the goal of improving the quality of care of 
patients. 


Clinical Audit Model : This model depends on input, process and output. 
In this model inputs are referred as structure (resources including human, 
physical, financial resources), process and outcome (the result of 
intervention). This model primarily related on structure rather than process 
and output. As for example, clinical audit model for appendicectomy 
operation is as below- 





‘Knowledge and ht ee: a 
Skill of surgeon : : | 
y | yo | 
Experience —> Structure —— Outcome 
Instrument | ; | 
Operative 
Anaestheia Technique Relieve of symptom 


Clinical Audit Process 


The clinical audit process seeks to identify areas for service improvement, 


develop & carry out action plans to rectify or improve service provision and 
then to re-audit to ensure that these changes have an effect. 


Objective of Surgical Audit 


1. To improve the standard of surgical care. 
. Self education 


2 
3. Plan how resource can be optimally used. 
4. To add medical knowledge. 
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Steps of Audit 


fr 


5. Implementing 


2. Set criteria 
change 


& standards 











4. Compare 
performance with 3. Obscrve practice 


criteria & standards aq J / data collection 


Step-1. Identify the problem : Identify the areas where problem 
encountered in practice. . , 


Step-2. Define the criteria and standard: The question we want to audit is 
written as series of statement or task that the audit will focus on. 
Collectively these form the audit criteria. The standard define the aspect of 
care to be measured and should always based on best available evidence. 


Step-3. Observe current practice and collect data: Observe the current 
practice and collect data about performance. : : 


Step-4. Compare performance with criteria and standard: Compare the 
performance with standard how well it in conformity with standard. If it 
weren't met with standard, identify the reason why? | 


Step-5. Implementing change : Once the result of audit published and 
discussed, an agreement must be reached about recommendation of change. 


If it is inconformity with standard, then modify the current practice and 
make implementation of change i.e closing the Audit loop. 


Conclusion 


Surgical audit is the only means by which we can improve thé quality of 
patient's care and can satisfy both patient and the doctor himself/herself as 
well as health authority and thereby government. By practicing surgical 
audit we will able to maximize the utilization of our limited resources and 
prevent wastage of human, financial and physical resources. 
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Basic Emergency Surgery 


6.Wound | - oe 17 
a a a 


7. Wound Healing - 19 
8. Haemorrhage vO 23 
9. Blood transfusion oP 26 
10 Shock/ Resuscitation/ ICU i O 29 
11. Burn $ 32 
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X 
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Wound : It is the breach in continuity of skin or mucous membrane due to 
injury. 


I. Types of wound (according to margin) 


1. Incised. 


: At the direction of injury 


Foreign body 
[Haematoma |: Minimum  — 


Nil 


Surrounding 


tissue damage 





2. Lacerated 








Margin - Ragged, serrated 
- At the direction and away. 


<= 


- Moderately Present 


- Extensively, Ragged, serrated 
- Away from the direction of injury 













Scanned with CamScanner 





Page no-18 


II. Types of wound (according to degree of contamination) 

1. Clean wound : An incision without a break in sterile technique. 
2.Clean contaminated : an incision through which alimentary or 
genitourinary tract is entered under controlled conditions but with no 
contamination encountered. 

3 Contaminated : an incision undertaken during an operation in which 
there is a major break in sterile technique or gross spillage from the 
gastrointestinal tract, Open traumatic wounds that are more than 12-24 
hours old also fall into this category. 

4. Dirty or infected : an incision undertaken during an operation in which 
the viscera are perforated or when acute inflammation with pus is 
encountered during the operation. 


Principle of Management of Wound. OAT —_ dS 


1. Wound assessment : Assess the types of wound, tendon injury by 
moving the fingure, nerve injury by testingsensation, vesel injury by 
examining pulse or capillary refilling, bone by sign of fracture. 

2. Wound toileting : Soap water if dirty, or normal saline followed by 
antiseptic solution. j 

3. Wound debridement : Surgical excision of dead, devitalized and dying 
tissue and convert the lacerated or crushed wound into incised one. 

4. Wound closure : Wound should be closed by suture. Types of closure 
depending on time. 


A. Primary closure: Closed all layers immediately. Example: Clean incised 
wound, surgical incision and laceration if comes within 6 hours. 


B. Delayed primary closure : Closed after 4-5_days_of injury. Example: 
Lacerated wound present after 6 hours and contaminated wound. 


C. Secondary closure- Closed after 10 days (after formation of granulation 
tissue). Example: Infected wound, Crushed and devitalized wound. 


Methods of skin closure 


7 : Simple suture, mattress suture, sub-cuticular 
suture, steri-strip etc. , 


Choice of closure 3 Skin should be closed by either, nylon or prolene or 
silk. Subcutaneous tissue should be closed by vicryl, dexan or cat 
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Wound Healing 


Healing : Restoration to normal physical condition of an wound. Healing 
occur by either repair or regeneration. Repair is healing by dissimilar type 
of tissue and Regeneration is healing by similar type of tissue. 


Types of Healing by Repair 


1. Primary intention : Occurs within 7-8 days. Here wound edges are 


opposed with minimum scar, NYTMAI Near 
= (Teria Tn n) 


2. Delayed primary intention : Occurs Within 7-10 days. Wound initially 


left open for 3-4 days, then edges are later opposed when healing condition 
is favorable. 


3. Secondary intention : Wound left open for 2 weeks to 3 weeks, then it is 
closed. Here wound heals by granulation tissue, contraction and 
epithelialization. | os : 


Pathological Phases of Healing 


1. The Phase of inflammation : 
Begins immediately after wound 
and last 2-3 days, In this stage 
bleeding is followed by 
vasoconstriction and thrombus 
formation. After vasoconstriction, 
vasodilatation occur. During this 
phase, a highly cellular milieu 
develop in the wound with 
accumulation of polymorph, 
monocyte and platelets which is 
responsible for phagocytosis. 


2. The phase of fibroplasia (or 


granulation tissue) : In this phase 
fibroblast migrate into the wound 
area along with fibrin strands and 
produce of collagen, ground 
substance and angioneogenesis. This 
stage is called granulation tissue 
Stage. l 
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3. Phase of scar formation and 
maturation : In this stage fibroblast is 
matured to fibrocyte and form scar. Later 
strength of scar is increased by cross 
linkage of tropocollagen.. 


Intramolecular bond between 
alfa, and alfa, chains 






tropocollagen unit 





Healing by Regeneration : Regeneration occurs by migration and 
proliferation of epithelial cell originating in wound margin and skin 
appendages and require is 24 to 48 hours. 


Steps of Healing by Regeneration are 


Broken desmosomes 
Enlarged, 
dedifferentiated 











1. Detachment of basal cell layer and 
dedifferentiate. - | 





2. Dedifferentiate basal cell migrate UL AEZ Direction ot 
towards center. a 2 


3. Contact inhibition. 


4. Basal cell differentiates and stratified. 





Factors for Wound Healing 
A. General Factors 
1. Malnutrition or Vitamin (Vit- 


| C) or Mineral (Zinc) deficiency. 
2. Systemic diseases - 


Diabetes mellitus, Liver disease, Anaemia 


3. Immuno suppression : Steroid therapy, Chemotherapy, AIDS etc. 


4. Smoking 
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B. Local Factors 


a 


Ishchaemia 
Haematoma 


ew 


Disorder of Healing 


1 . Wound dehiscence 








pe ee 


iscence 





2. Hypertrophic scar 


3. Kellod 


i 


Kellod 
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4. Wound infection 





Depressed scar bed 


5. Depressed scar 





Causes of poor healing 


1. Tight suture 1.e closed under tension. 
2. Large diameter suture 

3. Inverted skin edge 

4. Dead space beneath the closure. 


Large diameter suture 





Dead space filled with clot’ 


Tight suture 


Inverted skin 
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p Chapter 


Haemorrhage: It is the extravasation of blood from circulatory system is 


called haemorrhage. i 
Effect of haemorrhage : Ongoing loss leads to physiological exhaustion 
(coagulopathy, acidosis and hypothermia) and subsequent death. 


Physiological Exhaustion : The Triad of Death 


Ze othe, 





> 
x D 
e ) 
Zo Xs 
È ô 
‘oe si 


Pathophysiology 
Haemorrhage leads to hypo-volumic shock which causes hypo-perfusion 


to tissue. Hypo-perfusion of tissue leads to anaerobic metabolism and 
lactic acidosis. Lactic acidosis causes decrease function of coagulase 
proteases which leads to coagulopathy and further haemorrhage. 
Endothelial cell ischaemia activates the anti-coagulant pathway and leads 
to further haemorrhage. 
There is also hypo-perfusion to muscle. Under perfuse muscle unable to 
generate heat as a result hypothermia is occur. Coagulation function is 
poor at low temperature, which leads to further haemorrhage and further 
hypo-perfusion and worsening of acidosis and hypothermia. These factors 


results in physiological exhaustion and death. 


Types of Haemorrhage 


According to visibility 
1. Revealed : Haemorrhage which can be seen from outside. 


2. Concealed : Haemorrhage which can't be seen from outside. Signs of 
concealed haemorrhage are increasing pallor, increasing pulse, restlessness 


and air hunger. 
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According to duration ES | E 
1. Primary : Occurs at the time of injury as a result of direct injury to bloo d 


vessel. , o 
2. Reactionary : Initially bleeding stops, then re-bleeds within 24 hours 


This occurs due to dislodgements. of clot, sleeping of ligatures and recovery 
from shock. 7 | 

3. Secondary : Occurs after 7 days of injury. This occurs due to sloughing 
of vessel wall due to infection of blood vessel, foreign body etc. 


Principle of Management 

|. Identify the type and site of haemorrhage. 
2. Assessment of haemorrhage. 

3. Stoppage of haemorrhage 

4. Restoration blood volume 

5. Control of haemorrhage 


1. Identify Type and Site of Haemorrhage. 
Identify whether bleeding is revealed or cancelled. Determine the site of 
haemorrhage whether from limbs or from nose or somewhere else? 





2. Assessment of Haemorrhage 


a. Clinical 
i. Pulse 

a Normal or >120/m Not 

H BP tachycardia ee perceptible 
111. Urine output ——— 


Hypotension Not 
recordable 





b. Antropoemetric 


i. Swab weight: lgm wet swab 


ii. Measurement of clot: fist c = lgm blood 


lot = 500ml blood 






Cc, Laboratory WBC & Platelet 


1. Haemoglobin 
ii. PCV 
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3. Stoppage of Haemorrhage by : 


i. Position 





iii. Packing 





4, Restoration Blood Volume 

By blood transfusion if blood is not available; transfuse plasma. If plasma 
is not available give plasma substitute like Dextran-40 or Polygelatine; if it 
is not available give crystalloid fluid. 





Blood Plasma Dextran-40 


5. Control of Haemorrhage by Damage control Surgery 
i. Correction of coagulopathy by blood transfusion 

ii. Stoppage of haemorrhage. 

iii. Control sepsis 

lv. Protect from further injury and nothing else. 
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Blood Transfusion 


Caregiver. 







Aim of blood transfusion Blood bag 


1. Restoration of acute loss of blood. 
2. Improvement of oxygen transport. 
3. Correction of coagulation disorder. 


Indications of blood transfusion 
1. Loss of blood i.e. Haemorrhage. 
2. Exchange transfusion. 

3. Coagulopathy. 

4. Heart-lung machine (priming) 






Es 


Blood Transfusion 





"Bottle for drainage of patient's blood 
1. Loss of blood 2. Exchange 3. Coagulopathy 4. Heart-lung 
transfusion” machine 


Blood component and their of indications of transfusion 


Whole blood Massive haemorrhage 


Leukocyte-free blood | Non-haemolytic reaction 


Platelet concentrate Thrombocytopenia, bone marrow failure 













Granulocyte concentrate | Severe neutropenia 
Cryoprecipitate 


Coagulopathy 






Haemophylia 


Immunoglobin Passive prophylaxis 1 
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Hazard of blood transfusion 
1. Immunological 
i. Haemolytic transfusion reaction 
ii. ABO group incompatibility 
iii. Leukocyte, platelets or plasma protein incompatibility. 
2. Non-immunological reaction 
i. Simple transfusion reaction, allergic reaction, febrile reaction 
ii. Citrate toxicity, Hyperkalaia 
iii, Hypothermia 
3. Transmission of disease 


i. Virus- Hepatitis-B, Hepatitis-C, Cytomegalovirus, AIDS. 
ii. Bacteria : Malaria, Syphilis, Kalaazar. 


Safe Blood Transfusion 
When blood given to the benefit of patient without causing any adverse 
effects is called safe blood transfusion. It should be free from infectious 
agents which can be transmitted through it like-HIV, Hepatitis, Syphilis etc. 
The Steps Safe Blood Transfusion 
A. Proper selection of donors. 
B. Laboratory testing for HIV, HCV and Syphilis. 
C. Pre-transfusion screening : It is mandatory test before blood 
transfusion. Test is to be done are- 


1. Hepatitis B : HBsAg 

2 Human immunodeficiency virus : anti-HIV 1 and 2 and HIV NAT 
(nucleic acid testing) 

3. Hepatitis C : anti HCV and HCV NAT 

4. Human T-cell lymphotropic virus : anti-HTLV I and II 
5. Syphilis : syphilis antibodies. 

D. Blood Group and Cross-match 

i. ABO blood group and Rh typing. 

ii. ABO blood group and Rh antibodies. 

E. Additional test may be done 

i. Malaria antibodies 

ii. West Nile antibodies 
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Massive Blood Transfusion 

transfusion is defined, in adults, as replacement of one entire ™ 
lume in 24 hours or >50% of blood volume in 4 hours. Adult Bei 
s approximately 70 mL/kg body weight. 

ve blood transfusion and prevention 


Massive 
blood vo 
volume i 
Complications to massi 


1 Hypothermia - Prevented by give fresh blood or transfuse the blood 


through warming device. 

9 Electrolyte abnormality : 1. Hypocalcaemia is prevented by giving calcium 
gluconate one ample for each blood. 11. Hyperkalamia and hyperkalamia by 
giving fresh blood transfusion. 

3, Citrate toxicity : Can be prevented by fresh blood transfusion. 


4. DIC : By giving fibrinogen 
5 Volume over load : By monitoring CVP 


Types of Blood Transfusion 

A. Homologus : Transfusion to same species. | 

B. Autologous : Transfuse to patient him/herself. It is very safe for 
transfusion. 

1. Preoperative isovolumic haemodilution : Drawing 1-4 units of blood 
into standard blood bag immediately before surgery with reinfusion of 
colloid in equal volume. 

2. Pre-deposit autologous blood donation : Elective donation of multiple 
units of blood in the weeks prior to surgery and use it during surgery. 


3. Per-operative salvage : Collection and reinfusion of blood during 
surgery. Here blood is collected by special device. 


Blood Substitute 


1. Synthetic per-flurocarbon (PFCs) : Have high oxygen carrying capacity. 
But due to side effect it is not recommended for human. 


Z Modified haemo lobi , l Ti 
tetramer and after at- in solution : Inside the RBC haemoglobin !S ê 


overcome by pyrid e it become dimer, which is toxic. This problem is 
Pyridoxylation and polymerization of tetramer haemoglobin, 


which is safe to hum 
an. i Ca 
after major trauma So this can be used in life threatening haemorthag® 
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1 () Chapter 


Shock : Is a state of _hypo-perfusion especially to vital organ that results 
from decreased circulatory blood volume or inability of heart to pump. 


Classification of shock 


Types of Shock 





Hypo-volumic 


Physiologic Response to Shock 


1. Endocrine Response : Release of ACTH, ADH and Aldosteron during 
hypo-perfusion resulting retention of Na+, CI”, H,O and increase excretion 
of K+ loss and decrease urinary volume. Release of catecholamine from 
adrenal medulla produces vasoconstriction. | 


2. Metabolic response : Normally perfused cell utilized O, to form energy 
through ATP. Without O,, glucose converted into pyruvate and then to 
lactic acid, resulting metabolic acidosis. 


Amino acid and fatty acid normally enter into the oxidative pathway for 
energy production also accumulated in shock and confounding the 
metabolic acidosis. O, deficit and acidosis eventually interferes with cell 
membrane function resulting loss of intracellular K+ and influx of Na and 
H,O into the cell producing cellular oedema and lysis of sell. 


3. Cardio-respiratory Response : Intense sympathetic response during 
shock increase cardiac output by increasing heart rate and force of 
contraction in addition to increase peripheral resistance. Since myocardial 
perfusion occur during diastole, tachycardia decrease myocardial perfusion 
resulting myocardial acidosis. Progressive acidosis from hypoxia of shock 
and myocardial acidosis in prolonged shock results myocardial depression, 
irritability and susceptible to arrhythmia. 
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Clinical Features of Shock 


1. Rapid pulse and breathing 
2. Pale skin or nail bed 


3. Cool and clammy skin 


Eyes, dull, sunken 
Pupils dilated 
Skin, pale 


i ist 
4. Heavy sweating DE 


5. Dull, sunken eyes 
8. Thirst 


7. Slow capillary filling time. 

Principle of Management of Shock 

A. General treatment : Do not give any thing by mouth, Prevent body heat 
1. Do not give anything by mouth. 


ii. Prevent body heat loss by putting blanket. 
iii. O, inhalation. 


Nausea/Thirst 


Pulse, Rapid & 
Low volume 





B. Treat Metabolic Acidosis by Ventilatory support and fluid replacement 


C. Support circulation by ionotropic and chronotropic drug and treat 
arrhythmia. 


D. Resusscitation : Literal meaning of resuscitation means "restoration to 
life". Cessation of cardiac action or of respiration, are the events which 
results in brain death within 3-5 minutes. Common examples are severe 
bleeding, airway obstruction, myocardial infarction and major pulmonary 


embolism. If such patient can be restored to life, they may be able to lead a 
near-normal and useful existence. 


The first steps of resuscitation that become apparently lifeless are to restore 


cardiac output and ventilation by external cardiac compression and mouth 
to mouth respiration or ventilation respectively. 


Cardiac compression must produce palpable carotid pulse and mouth to 
mouth breathing has rise-and-fall of chest. Life is thus been (very 
temporary) saved. Beware of second arrest. So, normal cardiac function 


must be restored and, more effective ventilation must be established by the 
use of oral airway and portable ventilator, 


Spontaneous cardiac action is restored by first distinguishin g cardiac 
standstill from ventricular fibrillation by ECG. Cardiac arrest can be 


reversed by cardiac compression and ventilation and ventricular fibrillation 
must be reversed by an electric defibrillator. 


Life is now on a more certain footing 
3 


but underlying disorder must be 
corrected by appropriate treatment and intensive. 
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E. Intensive care : Any patient who is critically ill with a potentially 


curable disease, requires intensive care. In the critically ill patient, a fairly 
standard set of vital signs needs to be identified and treated. 


This includes heart rate, ECG, B.P and central venous pressure. Hourly urine 
output measurement by urethral catheter and body temperature. 


Ventilatory adequacy is monitored by arterial pO, and pCo, measurement 


whether the patient is breathing spontaneously or in mechanical ventilator by 
the way of an endo-tracheal tube. 


F. Monitoring : The following things should be monitor in addition to 
intensive Care. 
i. Pulse. 


ii. Respiration. 

iii. Blood Pressure. 

iv. Urine output. 

v. ECG to identify arrhythmia. 

vi. CVP to see myocardial function and state of volume replacement. 


G. Treatment of cause : Treatment of cause depends on its own merit. 


INTENSIVE CARE 


E.C.G. 
HEART 
RATE 





pS 
Co 


ji 
i 4 —— 
p O2 =x T| 


ARTERIAL PCO? URINE RECTAL 
PRESSURE ACID BASE OUTPUT TEMPERATURE 


Fig. 10-1. Showing Monitoring of patient in ICU 
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11 Chapter 


Burn is the thermal injury caused by dry heat. Scald is the thermal injury 
Moit 
caused by ies. 


A. Types of Burn 
1. According to Depth 


i. Superficial Burn 





Superficial burn 


‘ii. Deep Burn 


2. According to Degree 


Ist Degree : 


Burn up to epidermis 


2nd Degree: 


Epidermis + 4 of dermis, 


3rd Degree : 


Epidermis + whole dermis 
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B. Assessment of Burn 


i. Extent of burn : Done by 


Cs eee 
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ii. Depth of burn : Test sensation by pin prick. On pin prick if feels pain 
then it is superficial burn and if feels no pain then it is deep burn. 
Principle of Treatment 
A. Prevention and Treatment of Burn Shock by 
i. Narcotic analgesic : Half I/V and half I/M 
ii. By appropriate and adequate fluid 
Appropriate fluid 


Infuse plasma if it is not available, give plasma substitute, if it is not 
available, give polygelatin (Haemaccele), if it is not ailabe gve Dextran-70 


etc, if not available give electrolyte solution e.g normal saline, 5% dextr 
saline or Hartman's solution ete. aa 


Adequate fluid : Six Ration fluids 
Ist 12 hours = 3 rations, 2nd 12 hours = 2 rations and 3rd 12 hours = 1 


ration plus normal fluid requirement 


% of burn x weightinkg _ 
ae 


1 Ration = 


ml 
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B. Prevention and Treatment of Burn Infection by Barrier Nursing, 
Prophylactic antibiotics and Prevention of tetanus. 


C. Treatment of Burn Wound 

i. Open Method of treatment : Patient should be isolated and keep in wel] 
ventilated dry and humidified room. 

ii. Closed method of treatment : Three layers of dressing 
1st layer : Vaseline gauze with antibiotics. 


2nd layer : Dry sterile cotton gauze. 
3rd layer : Adsorbent cotton plus cotton bandage. 


D. Prevention and Treatment of Burn Complications 

i. Septic complication by blood transfusion, broad spectrum antibiotics and 
O, inhalation. 

ii Gastrointestinal haemorrhage (Curling's ulcer) by antacid, intravenous 
H, blocker and blood transfusion. 


iii. Post burn contracture by plastic reconstruction 
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Response to Trauma 


The classical concept of homeostasis and response to injury are- 


i. Stability of "mileu interieur" is always constant. The constancy of interna] 
environment is balanced through harmonic control of CNS, ANS, ES and 


RES. 





ii. Responses to the trauma are metabolic response, neuro-endocrine 
response, biochemical response and emergency reaction. 


Metabolic Response to injury: ‘It is graded response i.e more severe the 


injury, the greater the response. 
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Fig. 12-1. Showing catabolic response 
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Fig. 12-2. Showing metabolic response 


Following elective surgery of intermediate in nature there is increase pulse, 
respiration rate and rise of temperature. But following major trauma/ sepsis 
this changes are increased resulting SIRS, hyper metabolism, increased 
catabolism, shock and even MODS. When a person suffers from injury the 
harmony of CNS, ANS, endocrine system is unbalanced and a series of 
complex reaction is induced which affect the function of body. 


Neuro-endocrine Response ; At first the neuro-endocrine response iS 


initiated by the stimuli from wound and passes to the vasomotor center 


through posterior nerve root, secondly, pass through sympatho-medullary 
system and thirdly, through pituitary adreno-cortical system. 


p 
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The neuro-endocrine response are favorable to survival. Due to neuro- 
endocrine response corticotrophin releasing factor (CRF) released from 
hypothalamus which increases adrenocorticotrophic (ACTH) hormone from 
anterior pituitary. ACTH then acts on adrenal and secretes cortisol. 
Hypothalamic activation of sympathetic nervous system cause release 
aldosterone and glucagon. While biochemical responses are unfavorable to 
survival. The pathway of information from trauma to the body as whole is 
shown in the Fig.12-3. 







Accident 






BIOCHEMICAL MEDIATOR 
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LEGEND: SYMP= Sympathetic, NOR= Noradrenalin, STH= Somastotin 
ADH= Antidiuretic Hormone, PG= Pituitary Gland, HT= Hypothalamus. 


Fig. 12-3. Showing Pathways of Inflammation from Trauma to the Body as a whole 


Biochemical Response : The biochemical responses are mediated to the 
body as a whole through blood and lymph. These mediators are released 
from injured tissue have beneficial effect on local homeostasis, 
inflammation and repair but have deleterious effect to body as a whole by 
liberating collagen, ADH, lysozymal enzyme, kinnin etc in to the 
circulation resulting disseminated intra-vascular coagulation (DIC). But 
this is normally balanced by fibrinolytic system. If fibrinolytic system is not 
working, then there is blockage of micro-vascular system causing 
pulmonary embolism. There is also hyperkalamia due to liberation of K+ 
resulting cardiac arrest. 
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Emergency Reaction to Trauma : The emergency reaction to trauma 
passes through four phases of reactions. These are- shock phase, contra 
shock phase, resistance phase and convalescence phases shown in Fig.12-4. 


Accident 





Fig. 12-4. Phases of the whole body responce to trauma 


Shock phases : This phase is dominated by sympathetic over activity with 
high catecholamine level in blood with redistribution of blood volume from 
non-vital organ to vital organ and depression of RE System. This phase will 
terminate life due to under-perfusion of vital organ if magnitude of trauma 
is too extensive or response patient is too weak. Early recognition of this 
phase and restoration of blood volume is rewarding to survival. 


Contra-shock phase : In this phase homeostatic mechanism are organized 
to regulate the altered environment. For adequate contra-shock ACTH must 
be released to blood stream and stimulate adrenal cortex to produce 
cortisone and aldosteron. Diminished adrenal cortex responsiveness makes 
the contra-shock reaction impossible. Such patient might therefore, die even 
from mild injury if not treated by cortisone. 


Resistance phase : In this phase the body adequately adapted to meet new 
environment to start healing. This phase is characterized by hyper function 
of RE System with formation of antibodies and phagocytosis. In very severe 
shock this stage of resistance never reached and sepsis become a common 
complication. 


Convalescence phase : In this phase growth hormone, testosterone rebuild 
and re-synthesis of normal body constituents. Insulin resistance also occur 
leads to pseudo diabetes. In this phase internal environment normalized and 
person regain health. In severe and neglected shock this phase never 
established and replaced by phase of exhaustion leading to sepsis, gastric 


haemorrhage and death. With intensive care , forced feeding and decreased 
energy loss successful recovery now possible. 


Current evidence suggests that the Prognosis of patient following trauma 
depends upon degree of shock reaction and patient's ability to response to 
contra-shock. Survival depends upon carly recognition and restoration of 
blood volume and maintenance of adequate tissue perfusion 
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Severely injured patient : Injury more than one organ, which threatened 
life is called severely injured patient. 
Principle of Management 
1. Save the life 
2. Reduce disability and further damage 
3, Prepare patient for definitive care | 
Assessment and Management done by Primary survey, Secondary survey, 
Tertiary survey and Monitoring of vital signs. 
PRIMARY SURVEY : Should be done in minutes by ABCD and H 
management. 
A-Air Way Management 
i. Clear air way by Oropharyngeal suction. 
ii. Protect air way by Chin lift and Oropharyngeal airway. 
iii. Provide air way by Needle Cricothyroidotomy, Tracheostomy and 


Edotracheal Intubation. 
B-Breathing Management If no breathing start mouth to mouth breathing 


or mask to mouth breathing or IPPV using Mechanical ventilator. 


aor we ada eee! 
ome wa SSH, Mee So oh ae na y 





Oropharyngeal suction Needle Mask m mouth 
Cricothyroidotomy breathing 


C-Circulation Management : If patient is in shock start I/V infusion, 
transfuse blood and give pressure amine. If cardiac arrest start CPR 


D- Dysfunction of Cerebrum : Assess Level of consciousness by Glasgow 
Comma Scale. > 
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H- Haemorrhage 
i. Stop haemorrhage by 4-P i.e. Pressure bandage, Packing, Position 
(elevation of part) and Procedures e.g, ligature, surgical diathermy etc. 


ii, Restoration Blood Volume by blood transfusion if not available, give 
plasma, if not available give plasma substitute, if is not available give 
Dextran-40, Sodium Chloride or polygelatine or any crystalloid fluid. 
SECONDARY SURVEY 
i. Take AMPLE history within hours. 

A- Allergy 

M- Medication 

P- Past illness 


L- Last food 
E- Event prior to injury Maxilla 
ii. Head to Foot Examination Upper chest 


Pupil 







ose and ear 







ture Bladde 


Lower chest 


Planter extensor 
Back 


TERTIARY SURVEY 


A careful and complete examination followed by serial assessment help to 
recognize missed injuries and related problem and allowing a definitive care 


management. After initial management patient should referred to appropriate 
specialist for definitive management. 


MONITOR VITAL SIGNS 
1. Pulse 

2. Respiration 

3. Skin temperature 

4. Urine Output 

5. CVP 
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Head injury 


Head Injury: Injury to brain with or without injury to skull or scalp. 


Classification of Head Injury 
Anatomical Type 


1. Cerebral Concussion : Unconsciousness followed by complete recovery 
within 24 to 48 hours. No residual effect. 


2. Cerebral Contusion : Unconsciousness followed by incomplete recovery 
within 48 to 72 hours. Some residual effect. 


3. Cerebral Laceration : Unconsciousness followed by incomplete recovery 
usually 4 days to weeks or months. Permanent residual effect. 


Clinical Types 
1. Primary head injury : Unconsciousness from beginning. 


2. Secondary head injury : Recovery from primary insult followed by 
unconsciousness due to secondary cause e.g, haematoma, brain oedema. 


Complications 
A. Fracture Skull e.g simple fracture, compound & depressed fracture. 


B. Intra Cranial Haemorrhage e.g Extra dural , Sub-dural and Intra- 
cerebral. 


i. Presentation of Extradural Haematoma : It is the commonest 
haemorrhage. There is initial loss of consciousness followed by deep 
unconsciousness (called lucid interval) with Contra-lateral hemipaeresis, 
Dilatation of pupil, Temporal bogginess and Extensor planter response. 






Haematoma 


Herniation of cerebellar tonsil] 


Planter extensor 


Dilatation of pupil, 
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ii. Presentation of Posterior Fossa Haematoma 
o Headach 


o Meningismus 

o Cranial nerve palsy 

o Cushin's triad i.e 
i. Chyne Stocks Respiration. 
ii. Raised BP 


ili. Bradicardia 





o Cushing triad occurs due to herniation of post fossa content through 
foramen magnum. 


ili. Fracture Base of skull Leads to 





k F i E f i 
CSF Rhinorrhoea 





CSF Otorrhoea 
CSF Rhinorrhoea : indicate fracture anterior cranial fossa 
CSF Otorrhoea : indicate fracture middle cranial fossa 


Panda bear sign : indicate fracture of frontal bone. 
Diagnosis 





o History of trauma 
o Clinical features 


o Investigation 


Plain X-ray CT Scan 
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Fracture skull CT Scan showing extradural 


haematoma 
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Principle of Managment 


1. Primary Assessment : A B C D assessment (A-air way, B-breathing, C- 
circulation and D-cerebral dysfunction) and Management. 


2. Secondary Assessment 


i. AMPLE history (A-allergy, M-medication, P-past illness, L-last food and 
E-event before accident). 


ii. Head to Foot Examination 


3. General Nursing Care 


o Position-Modified Cole Man's position 


o Determine the level of consciousness by Glasgow Comma Scale 
o Observe 4 P's- Pulse, Pressure, P-Paralysis and P- Pupil every half hourly 


4. Primary Nursing Care : Head care, Mouth care, Back care, Bowel 
care and Bladder care 


5. Drugs : Phenobarbiton , Antibiotic and ? Steroid. 


Indication of Surgery 


Deterioration of level of coconsciousness plus alteration of any one of 4'P. 


Surgery- Burr Hole and evacuation of clot. 


= 
J ig 


ORE 





Sucking out blood through burr hole Perform Burr-hole 
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5 Chapter 


Classification of Chest Injury 


A. Blunt Trauma Chest 


i. Minor trauma. e.g. Contusion chest wall, Simple fracture rib. 


ii. Major trauma.e.g. Flail chest, Pneumothorax , Haemothorax etc. 


B. Open Chest Wound 

i. Simple wound. Examples are-Stab injury, Bullet injury etc. 

ii. Complicated wound. Examples are-Missile injury, Blast injury etc. 
Effect of chest injury 


1. Impaired ventilation due to pain and padoxical respiration in flail and 
stove in chest. 


2. Impaired cough reflex due to pain. 
3. Circulatory failure due to kinking of great vessel. 


Complications of Chest Injury 
1. Pneumothorax 

2. Tension pneumothorax 

3. Flail/ stove in chest 

4. Haemothorax 

5. ARDS 


Principle of Management 


A. Immediate Resuscitation by ABC Management 


i. Airway management by clear airway, maintain airway, protect airway and 


provide airway. 


Breathing management by mouth to mouth breathing, mask to mouth 
breathing and artificial ventilation. 

iii. Circulation maintain by stoppage of haemorrhage and restoration of 
blood volume. 
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B. Relieve of Tension Pneumothorax by needle thoracotomy, or under 
water seal drainage. 


Needle thoracocentesis 





Insert needle in the 2nd intercostal space in midclavicular line 


C. Relieve of Cardiac Tamponade by needle pericardiocentasis. 


Effusion 


Needle 





D. Relieve of Pain by analgesic and inter-costal block. 
E. Clear Tracheo-bronchial secretion by coughing and bronchial toileting. 
F. Stabilize chest wall by strapping and internal fixation. 


Indications of Thoracotomy 

1. Open chest wound 

2. Failure of initial resuscitation 

3 Continuous bleeding and air leak 
4. Rupture diaphragm 

5. Foreign body in the chest 

6. Cardiac tamponade 
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Treatment of Complications 


1. Simple fracture rib . U 
A simple fracture rib means fracture rib without external communications or 


injuring the underlying viscera. Present with history of blunt trauma chest 
with chest pain and dyspnoea. On local examination- bony crepetus present, 


Treatment 
i. Analgesic : Drugs, Intercostals block, Epidural block etc 


ii. Prophylactic antibiotics 


iii. Ambulation : Ask the patient to cough and Breathing exercise 


2. Flail Chest/ Stove in Chest | | 
When multiple ribs are fractured at both end, it causing loosening of portion 


of chest wall resulting paradoxical movement during breathing- this 
condition is known as flail chest. When multiple ribs are fractured at both 
ends of sternum- the condition is known as stove in chest. 





Flail Chest Stove-in-Chest 
Pathophysiology 
On inspiration, the detached fragment of chest wall is sucked inwards, 
producing paradoxical movement. Patient is grossly hypoxic due to failure 
of adequate expansion of lung on the affected side and shunting of 
deoxygenated blood from fracture side to healthy side. The pendulum 
movement of medistinum also produces cardiovascular embarrassment. 





Treatment : Support flail fragment by firm pad held by strapping. Maintain 
IPPV up to 10 days and Fixation of chest wall if gross instability. 


Scanned with CamScanner 


“age no-47 






3. Tension Pheumotorax 


Treatment : Needle thoracocentesis į 


mmediately followed by under water 
seal drain. | 





Under water seal drainage 


ARDS/ Shock Lung/Post perfusion Lung/ Danag Lung/ Acute Lung 
Injury (ALI) 

It refers to rapid onset of respiratory difficulty and arterial hypoxaemia in 
patients suffering from critical illness. Lung become stiff, so there is 
decrease lung compliance and functional residual capacity (FRC).Basic 
pathology is left to right shunt in lung and wide spread endothelial damage 
and MOF. 


Presentation of ARDS : Tachypnoea, tachycardia, dyspnoe, cyanosis, 
arterial hypoxemia, and increased work of breathing. X-ray chest shows 
bilateral diffuse opacity. 


Treatment : Is mainly supportive 

1. Respiratory Support : CPAP ( continuous positive airway pressure) -if 
spontaneous breathing IPPV or PEEP (positive end expiratory pressure). 
2. Circulatory Support : Correction of hypo-volume by colloid and blood 
transfusion. Improve cardiac function by dopamine. 

3. Treatment of sepsis and cause. 

4, Antibiotic 

5, Physiotherapy 

6. Specific treatment depending on its own merit. 
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Fracture 
Fracture : Break in continuity of cortex of bone 


Clsassification of fracture 


A. Clinical 
1. Simple- Not communicates outside. 
2. Compound-Communicates outside 


B. Anatomical 





Transverse Oblique Butter fly Comminuted 


C. Pathological fracture are due to bone disease i.e Osteoporosis, Bone 
secondary, Scurvy etc. 


Diagnosis 
].History 
2. Physical examination 
3. X-Ray 


Signs of fractures 
1. Deformity 





os ey N shortening of limb 


2. Shortening E K 






| 
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3, Abnormal mobility 


4. Deep bony tenderness 


Principles of treatment 
A. Reduction 


i. Closed- By manipulation 
ii. Open- by operation 


B. Retention (External) 


i. By Plaster of Paris Cast 


ii. By External Fixator 
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B. Retention (Internal fixation) 


Type of internal fixation 


1. Screws 

2. Wires 

3. Plates and screws 

4, Intramedullary nails 





| 


C. Rehabilitation 


1. Exercise 

2. Infra ray 

3. Ultrasound 

4. TENS (Trans cutaneous nerve stimulation) 
5. Short wave diathermy 

6. Ultra violet ray 


Stages of Healing of Fracture 
1. Stage of haematoma : Formation of 


haematoma from torn capillaries 


between fracture end. 


2. Stage of proliferation of osteogenic 
cell i.e. osteoblast form bone and 
chondroblast form cartilage. 
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Marrow 
Living bone 
Dead bone 





Fracture across 
shaft of bone 





3. Stage of callus formation : genet On 


Cartilage form initially, then 
formation of bone. ( 





i External callus 
Internal callus 


4. Stage of remodelling : Bone is 
remodded by osteoclast which 
resorb the callus. 
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Important Complications of fractures 


1. Immediate complication 







Brachial a. 
Median n. 
Radial a. 










1. Vessel injury 2. Nerve injury 3. Visceral injury 


2. Late complication 


Artery of 
femoral 





ane Circumflex 
Lateral} femoral a. 





1. Non union 3. Avascular necrosis 





4. Joint Stiffness 
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T Chapter 


The hand is an important organ. Serious hand injury is a personal disaster 
and hand injuries collectively represent a major contribution to loss of work 
from accident. Hand injury may responsible for both loss of structure ang 
function, of which latter is far more important. 


The primary aim of treatment is restoration of function. Hand injuries are 
usefully classified as tidy (simple fracture; incised wound) or untidy 
(crushing injuries). 


1. Tidy injuries : Here there is no loss of skin, and skin repair is simple, 
The chief concern is injury to nerve or tendons. It is important that these be 
identified before repair of wound is attempted by testing sensation and 
figure movement. 


Divided nerves in the hand and tendon usually repaired immediately. It is 
often more difficult to achieve good result with divided hand tendons. This 
is because of restricted blood supply to tendon. Flexor tendon close together 
(especially in the digital and carpal tunnel), tayarug cross-union and 
interfering restoration of function. 





Tidy injuries 


ee ad 
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2. Untidy injuries : In this injuries there are often comminuted, compound 
fractures, area of skin loss or devitalizd nerve, tendon injuries may be 
multiple or complex; and dirt grease or foreign bodied may present in the 


wound. 


There are certain ground rules of treatment. First, all the foreign material 
must be removed. Next, all dead or irrecoverably damaged tissue must be 
excised. Only then repair should be done. In this, consideration are to 
preserve maximum length of digits especially thumb which is essential to 
grasping movement and to facilitate further plastic surgery. 





Untidy injuries 


Difference between tidy and untidy injury 


Untidy 


Tidy 
Incised Crushed or avulsed 
Cleaned Contaminated 


Healthy tissue Devitalized tissue 


Seldom tissue loss Often tissue loss 


DEn ee 
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18. Pre-operative care 


19. Per-operative care 


20. Post-operative care 


21. Surgical Nutrition 


24. Acid-base balance 


25. Anaesthesia 
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Preoperative Care 


The stress of surgery can leads to increase O, demand by about 40%, 
changes in cytokines release, endocrine response, hyper-coagulability and 
re-distribution of fluid balance between compartment may last for several 


post operative day, The purpose of preoperative planning is to minimizing 
the unwanted effect of physiological responses. 


Systematic history taking, examination and investigations are the essential 
for assessment of patient particularly risk assessment, assessment of 
cardio-vascular, respiratory, hepatic, renal, endocrine function etc. 


1. Risk Assessment 


Category Description 

I Healthy person 

II Mild systemic disease and no functional Hinatinficn 

MI Severe systemic disease with definite functional limitation 
IV Severe systemic disease with that is constant threat to life. 
V Moribund patient not expected to survive 24 hrs with or 


without operation 


2. Nutritional Assessment by Weight, Anthropomorphic measurement, 
Muscle function and Biochemical factor 1.e. S. albumin, S transferin. 


3. Cardiovascular Assessment by ECG. ETT and Echocardiogram. 


4. Renal Assessment by S. Creatinine (Cr). Blood urea and Creatinine 
clearence test (CCr) 


5. Hepatic Assessment by Prothrombine time, SGPT and S. bilirubin. 


6. Respiratory Assessment by Chest X-ray, Peak Expiratory Flow Rate 


(PEFR), Vital capacity (VC) and Forced Expiratory Volume in one 
second (FEV )). 
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7. General Condition assessment done by examining- 





a. Anaemia 

b. Obesity 

c. Renal disease 
d. Jaundice 


e. Diabetes etc. 


8. Pre-operative Preparation 
a. Gut/ bowel preparation. 
b. Shower day before operation. 
c. Hair shaving at the day of operation. 
d. No food/drinks at least for 6 hours. 


e. Informed consent. 


9. Pre-anaesthetic Check up : Should be done day before operation. 
A's 
Anaesthetist asking 
Anticoagulation 
Antibiotics 
B's- 
Full blood count 
Blood biochemistry 
Blood grouping 
C's 
Chest X-ray 
Cardiogram 
Cross matching 


Consent 
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Per-operative Care 


Primary focus of surgeon and nurse in per-operative care includes- 
1. Preparing the operating theatre: Ensure that- 


a. The operative theatre is clean and necessary supplies including drug and 


oxygen cylinder, emergency equipment should be availabe and in working 
order. 


b. sterile supplies (gloves, gauze, instruments) shoud be available and not 
beyond expiry date. 


2. Preparing for a surgical procedure 


a. Send a blood sample for grouping and cross matching. Do not delay 
transfusion if needed. 


b. Wash the area around the proposed incision site with soap and water, if 
necessary. 


c. Monitor and record vital signs (blood pressure, pulse, respiratory rate and 


temperature). and catheterize the bladder if necessary for monitor urine 
output. 


3. Intra-operative care 


a. Position : Place the patient in a recovery position. 


Hand under chin to 
keep mouth open 





Leg bent to Arm b 
to ent to 
support position prevent rolling over 


Scanned with CamScanner 






a _ . = ~ + 
oa ied a etn hte ones ea À 
R) Ajr K 4 > 
aa re Se 
E AI $ 
age no- 8 | 
i cases 


b. Exposure : optimum exposure of the operative site; 
Remove all jewelery and take surgical scrubbing to ensure proper asepsj, 


c. Ensure asepsis : Use sterile gloves, gowning and sterile linen and 
instrument. 


d. Preparing the incision site : Prepare the skin with an antiseptic (e.g, 
iodophors, chlorhexidine). Apply antiseptic solution three times to te 
incision site and drape the patient. 


e. Monitoring : Monitor the patient's condition regularly throughout the 
procedure i.e blood pressure, pulse, respiratory rate, level of consciousnesg 


and blood loss. 
f. Maintain adequate hydration : throughout surgery. 
g. Manage pain : Maintain adequate analgesia throughout the procedure. 


h. Antibiotics : Give prophylactic antibiotics before starting the procedure. 


4. Making the incision : Make the incision with care only as large as 
necessary for the procedure. Precede one layer at a time. 


5. Handling tissue : Handle tissue gently. Don't do excessive diathermy 
for haemostasis. Ensure haemostasis throughout the procedure. 


6. Drainage : Always leave an abdominal drain in place if bleeding 
persists after operation, a clotting disorder is suspected; infection is 


present or suspected. 
7. Suture : Close the wound with appropriate suture materials. 


8. Dressing : At the conclusion of surgery, cover the surgical wound with 
a sterile occlusive dressing. 


9. Write histopathological requisition with full information 
10. Operation Note 


o Date and time of operation 

o Types of anaesthesia 

o Operation finding 

o Name of operation/ procedure 
o How wound is closed. 
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Post-operative Care 


In the Recovery Room 


1. Initial care : Place the patient in the recovery position. 


2. Check vital signs (blood pressure, pulse, respiratory rate) and 
temperature every 15 minutes during the first hour, then every 30 minutes 
for the next hour. i 


3. Assess the level of consciousness every 15 minutes until the patient is 
alert. Ensure a clear airway and adequate ventilation and transfuse if 
necessary. 


4. I/V fluid : If the patient receives IV fluids for more than 48 hours, 
monitor electrolytes every 48 hours. Prolonged infusion of IV fluids can 
alter electrolyte balance. Maintain intake out-put chart. 


5, Analgesia: Ensure post operative relieve of pain by analgesic. 


6. Bladder care : A urinary catheter may be required for some procedures. 
Early catheter removal decreases the chance of infection and encourages the 
patient to walk. If the urine is clear, remove the catheter 8 hours after 
surgery or after the first postoperative night. 


7. Antibiotics : If there were signs of infection or has fever continue 
antibiotics until the patient is free for 48 hours.. 


8. Ambulation: Encourage foot and leg exercises and mobilize as soon as 
possible, usually within 24 hours. 


In the Ward 


The recovering patient is fit for the ward when- 


i. Awake, opens eyes 
ii. Extubated 
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ili, Blood pressure and pulse are satisfactory | 
iv. Can lift head on command 
v. Not hypoxic 

vi, Breathing quietly and comfortably 


A. Management of Post-operative Problem and Complication 
patient is restless, something is wrong. Look out for the follo 
recovery: 


If the 
Wing in 


i, Airway obstruction / hypoxia 
ii. Haemorrhage 

ill, Post operative pain 

iv. Addiction to drug 

v. Nausea/ Vomiting 

vi. Pyrexia 

vii. Retention 

vili. Constipation 


B. Post operative order : The patient should be discharged to the ward with 
comprehensive orders for the following : 


1. Monitor vital signs 
2. Control pain by analgesic 


3. Control the rate and amount of intravenous fluid 
4. Ensure mouth care, back care. 
5. Care of drain 


C. Prevention of complications 
o Encourage early mobilization: 
o Deep breathing and coughing 
o Active daily exercise 


o Ensure adequate nutrition 


o Turn the patient frequently 
o Provide adequate analgesia to control pain. 
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D. Identify and manage post operative complication 
i. Wound soacking by bile, urine, stool etc. 
ii. Bleeding from darain. 


iii. Adrenal crisis. 


E. Discharge order 


On discharging the patient from the ward following information should be 
record in the notes. 


1. Diagnosis on admission and discharge. 
2. Summary of course in hospital. 
3. Discharge medication, dose and amount. 


4. Ensure that a copy of this information is given to the patient, together 
with details of any follow-up appointment. 


5. Signature of doctor. 
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Writing discharge order 
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) 1 Chapter 


Malnutrition : In surgical practice malnutrition is common. 50% of patient 
is suffering from malnutrition before or after operation. 


The causes of malnutrition are- 


1. Preoperative malnutrion : Are due to starvation or failure to digestion 
e.g pancreatic, biliary disease. 


2. Post operative malnutrition : Short period of starvation, Stress reaction, 
Paralytic ileus etc. 


3. Hyper catabolic state : Severe sepsis, Burn, Pancreatitis, Peritonitis 


Effect of Starvation 


1st 12 hours fasting: Plasma insulin falls and glucagon increases followed 
by breakdown of liver glycogen into glucose. Latter muscle glycogen 
breakdown into lactic acid and exported to liver and converted into glucose 
(Cori Cycle). 


More than 12 hours fasting : Glycogen stores depleted and the denovo 
glucose production occurs in liver (Neoglucogenesis) from glutamine and 
alanine derived from skeletal muscle. 


More than 24 hours fasting : Adaptation change occurs to preserve lean 
tissue mass by breakdown of stored fat and hepatic production of ketone 
bodies from fatty acid facilitated by low insulin. 


After 2-3 weeks fasting: Fasting CNS adapt to take ketone bodies as 
primary fuel and this may reduce the need for muscle breakdown up to 5° 


gram per day possibly as a result of decline in the conversion of inactive T4 
to active T}. 


4 
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Effect of Malnutrition | 

1. Poor wound healing and wound dehiscence 

). Leaking of anastomosis 

3. Increase risk of infection ( Chest, Wound, Bliliary etc.) 
4. Delayed callus formation 

5. Disorder coagulation 

6. Immunological depression. 

7. Decrease tolerance to radiotherapy and cytotoxic drugs. 
Types of Malnutrition 


1. Severe malnutrition : Gross muscle wasting with or without peripheral 
oedema , weight loss more than 10%, serum albumin less than 30 gm/L' 


2. Moderate malnutrition : No obvious physical evidence of malnutrition. 
Dietary history shows impaired nutritional intake preceding 2-4 weeks or 
more. 


3. Normal or near normal malnutrition : Underlying pathology is likely 
to result malnutrition i.e trauma, ventilated patient. 


Normal Requirement 


1. Energy : 20-25 Kcal/kg/day. 

2. Nitrogen : 1 gm nitrogen/150 Kcal/day. 
3 Calorie : nitrogen ratio = 150: 1. 

4. Carbohydrate : Fat ratio = 50: 50. 

5. Trace element. 

6. Vitamins. 


7. Minerals. 
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Assessment of Nutrition 


1. Anthropometrics:Tricep Skin Fold (TSF) thickness ( 13 mm in fe 
10 mm in male), Mid Upper Arm Circumference (MUAC) (<23 cm in 
<25 cm in male) 


male, 
Male, 
2. Biochemical : Serum albumin ( < 35gm/1), Serum transferin etc. 

3. Immunological : Delayed hypersensitive to Candida skin test 

4. Dynanometry : Hand grip strength movement. 

Types of Nutritional Support 

l. Enteral : Via GI Tract 

2. Parental : intravenous 


3. Assisted Parenteral : Partly enteral and partly intravenous 
Enteral Routes 

1. Oral 

2. Tube feeding : Gastric, Jeyjunum 


3. Ostomies 


- Gastrostomy -Surgical, PEG ( Percutaneous Endoscopic Gastrostomy) 


- Jeyunostomy -NCJ (Needle Catheter jejunostomy) 


Indications of Enteral Feeding 


Medical: Inflammatory bowel disease, Hepatic failure, Renal failure, 
Respiratory failure, CVA etc 


Surgical: Preoperative, Post operative, Fistula, Burn, Sepsis, Major Trauma. 
Complications of Enteral Feeding 


1. Tube related : Malposition , Blockage, Unwanted removal etc. 


2. Diet related : Diarrhoea , Bloating, Nausea, Regurgitation, Aspiration. 
3. Infective : Diet, Reservoir, Giving set etc 


4. Metabolic : Hyperglycaemia, Hypoglycaemia, Hyperosmolar diarrhoe?. 
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Types of Enteral Diet : Three main types 

I. Polymeric (Composition) 
i. Whole protein as nitrogen source 
ii. Glucose and Triglyceride as energy source. 
iii. Electrolyte, trace element, vitamin etc 


Energy and Nitrogen content 
i. Nitrogen = 6 gm Nitrogen/L 
ii. Energy = 1 Kcal/ml 


Indication 
Normal or near normal malnutrition 


II. Elemental or Predigested (Composition) 
i. Nitrogen derived from protein. 
ii. Energy : Glucose polymer. 
iii. Fat from medium and long chain fatty acid. 


Indication : 
Moderate to severe malnutrition e.g. Exocrine pancreatic insufficiency, 


intestinal failure, short bowel syndrome. 


III. Disease specific diet 


Indication : 
i. Used for specific disease e.g cirrhosis of liver, renal failure. 
ii. Encephalopathy. 

iii. Chronic liver disease. 

iv. Respiratory failure. 
Monitoring of Patient Getting Nutritional Support 

1. Daily diet chart 

2. Weight : Gain 1-2 kg / week 

3. Haematology : S. albumin, S. trnsferin 

4. Biochemistry : Plasma glucose, Potasium/Phosphate, Trace element 


5, Anthropometry : Tricep skin fold thickness, Upper mid arm curcumference 


6. Dynamometry : Hand grip strength. 
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Total Par-enteral Nutrition (TPN) 


Indications 
1. All severe malnourished patient 


2. Potentially malnourished patient with Non-functioning gut and 
Non-accessible gut. 

TPN Nutrient 

1. Macronutrient : Glucose, fat and nitrogen (L-amino acid) 

2. Micronutrient 


3. Electrolyte, trace element, vitamins. 


Complications of TPN 
1. Hyper glycaemia | 
2. Hypoglycaemia 

3. Hypophostaemia 


4. Hypercalcaemia 
5. Hyperkalamia 
6. Hypokalaemia 
7. Hyponatramia 
8. Hypernatraemia 


9. Hyperosmolar diuresis 


Monitoring 


1. Blood glucose estimation 06 hourly 1st week. 
2. Electrolyte daily 


: on i 4 qato- 
3. Liver function test to observe change in serum albumin 224 hep 


biliary dysfunction. 
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Fluid Balance 


The existence of organism depends upon its ability to maintain consistency 
of internal environment. The internal environment consists of all fluid 
within the organism which is separated by membrane mainly into two 
compartment- intracellular and extra-cellular compartment. Intracellular 
compartment is very important but its supply and regulation depends upon 
extra-cellular fluid. The constancy of internal environment is balanced 
through harmonic control of central nervous system, autonomic nervous 
system, endocrine and reticulo-endothelial system. 


Body fluid compartment : Mainly two compartments 
1. Intracellular compartment (55%) 
2. Extra-cellular compartment (45%) 
o Interstitial (20%) 
o Plasma (7.5%) 
o Bone (7.5%) E 
o Dense connective tissue (DCT) (7.5%) 
o Trans-cellular (2.5%) 


Distribution of body fluid 
Bone DCT 


Trans-cellular 
2.5% 


(IL) 





Capillary membrane Cell membrane 
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Volume Regulation 


Purpose : To maintain effective volume 
Recognized by : Baro-receptors present in the 
and Juxtraglumeruli apparatus. 

Acts through : Renin-angiotensin system, ADH and Sympathetic nervo 
system us 
Result : Retention of sodium and water and thus maintain the volume. 


-Aortic arch, Carotid sinus 


Osmo-regulation 


Purpose : To maintain osmolality. 


Recognized by : Hypothalamic osmo-receptor 
Acts through: ADH, Thirst 


Result : Water is reabsorbed from distal tubules and increased water intake. 


Movement of body fluid between different compartments 


The fluid moves across the capillary membrane due to colloidal osmotic 
pressure and across the cell membrane due to osmolality between two sides. 
Osmolality is the solute concentration per kg of solvent. 


Bone DCT 


Trans-cellular 


2.5% 


(iL) 





Capillary membrane Cell membrane 


n : ; > ry 
Osmolal clearance : Flow of urine required for excretion of obligate 
amount of solute. 
Uosm x V 


Posm 
=, 600 x V 


300 


Cosm = 


= 2L (volume) 
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Measurement of Plasma Osmolality 
Plasma Osmolality = 2 x Na +——— BUN , Glucose Vose 
2.8 18.0 
Example : If serum Na is 140 mmol/L, BUN = 21 and Plasma glucose is 100 mg% 


Plasma Osmolality = 2 x 140 + —— a E 
28 18.0 


= 280 + 7.5 + 5.5 = 293 mosm 


Normal Fluid Requirement 
Total Body fluid : 60% of body weight in Kg. 


Total water daily requirement: Depends upon age, size, temperature and 
body surface. 


1. Most accurate guide is surface area i.e 1.5L/m? area dail y. 
2. Practical guide is weight in Kg : Adult : 30-40 ml/Kg; Children : more 


Normal Intake-Output chart 


Oral 
Water and beverage 


Solid food 


Water from oxidation Insensible loss 


e Respiration 


e Sweating 





Disorder of fluid balance 

1. Volume contraction 
i. Dehydration (Pure water deficit) 
ii. Water and electrolyte loss 


2. Volume Expansion 
i. Over hydration ( Water intoxication) 
ii. Water and electrolyte excess 
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Dehydration (Pure water deficit) 


Causes 
1. Decreased intake. 
2. Increased renal loss. 
3. Increased evaporation from body surface. 

Clinical feature of pure water deficit 
1. Thirst due to intracellular dehydration 
2. Oliguria caused by ADH secretion and reduced renal perfusion. 
3. Cerebral dehydration leads to confusion followed by delirium, 
4. Cardiovascular signs of hypovolumia range from tachycardia to shock 
5. Reduced tissue turgor if total body water loss more than 10%. 
6. Biochemical changes : High plasma Na 


Measurement of water deficit : By serum Na concentration. 
For 3 mmol increase of Na above normal = one liter loss of water. 
Treatment 


1. Drink water or in emergency situation, give 5% dextrose solution. 


2. Enough fluid should be given to relieve thirst, normal urine Output and 
serum sodium. 


Water and Electrolyte Deficit 
Causes 


1. Loss from alimentary canal e.g Vomiting, gastric aspiration, diarrhea, 
biliary fistula etc. 


2. Loss from bowel wall, peritoneum, e. g pancreatitis, bowel obstruction, 
peritonitis etc. 


3. Loss from other tissue e.g burn, severe trauma, infection etc. 


Clinical Features 
1. Thirst minimum or nil 


2. Oliguria caused by ADH secretion and reduced renal perfusion. 


3. Cerebral dehydration leads to confusion followed by delirium develop 
in late. 


4. Cardiovascular signs of h 
Postural hypotension. 


5. Reduced tissue turgor if total] body water loss more than 10%. 
6. Normal plasma Na. 


ypovolumia range from tachycardia to shock. 


Treatment 


1. Stop fluid loss and deficit replaced by appropriate intravenous fluid. 
2. Give isotonic saline or Hartman's solution. 


4 
z 
S 
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Water Intoxication (Water Excess) 


Causes 
1. Excess administration of fluid deficient in crystalloids e.g. 5% dextrose. 
2. Trans-urethral resection of prostate (TURP) 
3. Inappropriate ADH production. 


4. Excess ADH secretions are caused by brain damage, severe infection. 


Clinical Features 

1. Puffy face 

2. JVP raised 

3. High bounding pulse. 

4. S/S of cerebral oedema like headach, vomiting, muscle twitching, poor 
co-ordination, then weakness, apathy and confusion and finally coma 
and convulsion. 

5. S/S of pulmonary oedema like cough, frothy sputum, basal crepetation. 

6. Low plasma Na. 


Treatment 

1. Stop I/V infusion of fluid if fails, give hypertonic solution e.g 3% saline 
but must be used with cautions. 

2. Diuretic should not be usually used. But in resistance cases first convert 
the water over load to extra-cellular fluid over load by giving 300ml 
hypertonic saline (3%) and then give diuretic. 


Water and Electrolyte Excess 


Causes : Excess administration of saline and Hartman's solution. 
Clinical feature : Peripheral and pulmonary oedema. 
Investigation : Serum Na remain normal. 


Treatment : 
1. Withhold fluid may be sufficient treatment. 
2. If pulmonary oedema develops give Frusemide. 
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Sodium Balance 


Distribution of Sodium 

1. Total body sodium is 4000 mmol/ L or 58 mmol/Kg body weight. 
2. Distribution : ECF = 50%, ICF = 10%, Bone = 40%. 

3. Exchangeable sodium is about 73% 


Normal Sodium Balance 


Intake ICF 
120 mmol/day 






2000 mmol 





Urine Stools Sweat Bone 
100 mmol/day 10mmol/day 10mmol/day 2000 mmol 


Daily requirement : 2 mmol/kg body weight 
Control of Sodium balance by Aldosterone 
Disturbance of Sodium Balance 

1. Hyponatraemia : Decrease Sodium 

2. Hypernatraemia : Increase serum Sodium. 
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Causes of Sodium depletion and Excess 


Depletion Excess 


Increase Na intake 


= 
Effect of steroid | Adrenal Cushing syndrome 
failure 


Urinary Salt loosing | Renal failure 
excretion nephritis 


Hyponatraemia 














Distribution in 
ECF and bone 






Clinical Features 

Mild form patient is asymptomatic. 

If plasma Na falls below 120 mmol/L patient become confused. There are 
sign-symptoms of water excess 

1. Puffy face, JVP raised, High bounding pulse. 

2. S/S of cerebral oedema like headach, vomiting, muscle twitching, poor 
co-ordination, then weakness, apathy and confusion and finally coma and 
convulsion. 

3. S/S of pulmonary oedema like cough, frothy sputum, basal crepetation 

4. Low plasma Na. If plasma sodium falls below 110 mmol/L- Convulsion 
and coma may ensue. 

Measurement of Na deficit in mmol 
Total deficit = Body weight x (140 - plasma Na) xTBW in percentage 
Calculate sodium deficit if body weight is 60 kg and S sodium is 130 mmol. 


60 
Total deficit = 60 X (140-130) X T = 360 mmol. 


Treatment 

1. Treatment of underlying cause. 

2. Loss of Na can be replaced by sodium intake without increasing daily 
intake i.e. by giving I/V 0.9% saline. 

3. Water retention should be treated by fluid restriction. 
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Hypernatriaemia 


Clinical Features 

1. Clinical features are like that of water depletion. 

2. Clinically patient is thirsty and drowsy. 

3. Urine scanty with high specific gravity. 

4. BP below normal 

5 Serum sodium increased. 

6. If serum Na rises above 160 mmol/L hypernatraemic encephal 
occur. Opathy 
Treatment 

1. High serum sodium should be corrected by slow intravenous injection of 
hypotonic saline or by giving 5% glucose solution. 


Potassium Balance 
Distribution 


Total body potassium is 3500 mmol/L or 50 mmol/Kg body weight. 
Distribution | 
ECF = 2% 
ICF = 98% 
Daily requirement : 1 mmol/ kg body weight 
Control of Potassium balance by Aldosterone 


Intake ICF 
100 mmol/day 3500 mmol 





Urine 


90 mmol / day 40 aol day 


Disturbance of Potassium Balance 
1. Hypokalamia : Decrease potassi 
2. Hyperkalamia - Increase serum oe 
m. 
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Causes of potassium depletion and excess 


Normal pathway Causes of Causes of 
potassium depletion || potassium excess 


. latrogenic 
Oral intake Starvation potassium 
administration 


E 


- Diabetic 
acidosis 


— excess 
intravenous 
administration 



















Loss of 
gastro-intestinal 
secretions 


Gastro-intestinal 


S adsorption 


Transport to 
intracellular fluid 





— Increased 
catabolism from 
trauma 


— loss from burns 
or wounds 




























Tissue catabolism 
releasing to 
extracellular fluid 


Steroids 














Steroid 
administration 


Cushing’s syndrome 





Adrenal failure . 
(Addison's disease) 











Hyperaldosteronism 






Diuretic drugs Renal failure 
salt-losing 


nephritis 


Urinary excretion 





Hypokalamia 


Clinical Features 


1. Mainly asymptomatic and may present with cardiac arrhythmia. 
2. In severe cases there is abdominal distension, listlessness, slurred speech, 


muscular hypotonia, and depressed reflex. | | 
3. Weakness of respiratory muscle may result in rapid, shallow and gasping 


respiration. 
ECG findings of hypokalamia are 


i. ST depression. 
ii. T wave inversion. 
iii, Prominent U waves. 





Long QU interval T-inversion and prominent U wave 
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Treatment of hypokalemia usually focuses on loss control, replacement, and 


loss prevention. 
The first step is to make sure that the primary problem causing the 
hypokalemia is dealt with i.e changing a diuretic. 


The second step is to replace the missing potassium. For mild 
hypokalemia, oral supplements are often enough to replace the missing 
potassium. Potassium levels of less than 2.5 mEq/L usually are treated with 
intravenous potassium. This could be anywhere from two to six doses of the 


medication. 


Finally, you need to take steps to help the patient prevent potassium losses 
in the future. This may mean nutritional or medication education to ensure 


that the loss doesn't occur again 


Hyperkalemia 


Hyperkalemia, is an elevated level of potassium (K+) in the blood serum. 
Normal potassium levels are between 3.5 and 5.0 mmol/L (3.5 and 5.0 
mEq/L) with levels above 5.5 mmol/L defined as hyperkalemia. 


Clinical Features : Typically this results in no symptoms. Occasionally 
when severe it results in palpitations, muscle pain, muscle weakness, or 
numbness. An abnormal heart rate can occur which can result in cardiac 
arrest and death. This is preceded by ECG Changes-a peaked T wave, 
prolonged P-R interval and widens QRS complex and small P wave. More 
serious symptoms of hyperkalamia include slow heart rate and weak pulse. 


The severity is divided into mild (5.5-5.9 mmol/L), moderate (6.0-6.4 
mmol/L), and severe 6.5 mmol/L). Common causes include kidney 
failure, hypoaldosteronism, and rhabdomyolysis. A number of medications 


can also cause high blood potassium including spironolactone, NSAIDs, 
and angiotensin converting enzyme inhibitors. 
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ECG Changes 
Peaked T wave 


hyperkalemia normal vaan hyperkalemia normal vari 


PA A 





P wave flattened and prolong P-R interval 
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Small P wave 








Treatment 

1. Infuse intravenous hypertonic saline (50%) dextrose infusion together 
with insulin (1 unit of insulin per 2 gm of carbohydrate) to transport 
potassium from extracellular to intracellular fluid. 

2. Calcium gluconate, Sodium bicarbonate. 

3. Ion exchange resin by oral or enema. 
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Body produce tremendous amount of H* from end product of metabolism 
and ingestion of acid. But in fact [H*] of the blood maintain at a n 


arr 
range of [H*] concentration. This [H+] is measured as pH. iii 
pH =-1log10 [H*] 
=-] x 10-7 
=-] x-7 =7 


pH : pH of blood maintain in the range of 7.3 to 7.5. 


How pH maintain in this narrow range? By- 
1. Blood buffer, 
2. Lungs by elimination of Co, and retention of Co, 
3. Kidney by conservation of base and acidification of urine,formation and 
excretion of acid or alkaline urine. 


What is Buffer? 


Buffer is a substance which can prevent or check any appreciable change in 
pH when acid or alkali added to solution. 





Composition 

Weak acid and its corresponding salt e.g H,CO, and HCO, 

How buffer act? 

By mobbing up excess acid and form salt or transform strong alkali to 

H30. 

Example of buffer 
NaHCO; NaHCO; 0 
mo + NaCl + NaOH..........NaH CO3+ H: 

H2C0; eS Et 


Efficiency of Buffer : Efficienc 
If pK is nearer to pH buffer is 


What is pK? | 
pK = -log [H*] at which % of acid molecules are dissociate and % of acid 


molecules are un-dissociated. When there js equi-molar concentration © 
acid and conjugate base is exist then, PH = pK is always present. 


y of buffer depends upon pK value of buffer. 
more effective. 


l 
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pK value of important buffer 


, = 6. =9.2 
H2CO3 NaH 2PO,4 NH 4 


Acid-Base Disorders 

1. Acidosis : It may be metabolic or respiratory acidosis. 

7. Alkalosis : It may be metabolic or respiratory acidosis. 

3. Mixed : Respiratory acidosis + Metabolic alkalosis and Metabolic 
acidosis +Respiratory alkalosis 


Metabolic Acidosis 


Acidosis : Means increase in acid or decrease in base other than H,CO, due 
to metabolic cause. 


Causes 
1. Increase ingestion of acid i.e aspirin | 
2. Increase production 1.¢ shock, cardiac arrest, and diabetic ketoacidosis 


3. Decrease base i.e Loss HCO; in diarrhea. 


C/F of Metabolic acidosis 

1. Rapid, deep, noisy breathing 

7. Skin warm with normal or high volume pulse. 
3. Dry and coated tongue. 


Investigations : pH - decreased, pCO>- increased, HCO; - decreased, 


anion gap- increased 
Treatment of Metabolic Acidosis 
1. If mild to moderate acidosis : Treatment of cause 
2. If severe metabolic acidosis ( pH <7.4, HCO,<15) treat by- [V NaHCO; 


according to base deficit. 


Base deficit = (25-measured HCO ) x body wt in Kg x 0.3 in mEq of 


bicarbonate. 
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Metabolic Alkalosis : Means increase base or decrease in acid other th, 


H,CO3 due to metabolic cause. 


Causes 
1. Increase base : Ingestion of alkali, massive blood transfusion 
2. Loss of acid : Vomiting, renal loss of H+ 


C/F of Metabolic Alkalosis 
1. Chyne-Stokes respiration 
2. Tetany 
3. Trousseau's sign positive 


Investigations : pH - Increased, pCO,- Decreased, HCO; - Increased 


Treatment of Metabolic Alkalosis 


1. Mild without hypokalamia : Replacement of chloride by Nacl. If we 
replace the chloride by Nacl, kidney will retain Na and Cl and excrete 
HCO3 

2. Moderate case + hypokalamia : Treat by Kcl -I/V (intravenous) 

3. Severe case not respond to Nacl and Kel : Give Isotonic 0.75% NH,Cl. 

4. If associated with tetany : Give 10 ml of calcium gluconate by slow I/ V. 


Respiratory Acidosis 
Respiratory Acidosis : Means increase in acid other than H,CO, due to 
respiratory cause. 
Causes 
1. Retention of CO 
2. Respiratory failure 


3. Hypoventilation from inadequate reversal after anaesthesia. 
4. Deficit in gas exchange 


C/F of Respiratory acidosis 
1. Slow respiration 


2. Hypoventilation 
3. Cyanosis. 


Investigations : pH - decreased, pCO,- increased, HCO,  - increased 
Treatment of Respiratory Acidosis 
1. Usually self limiting 


2. In selected case : Intermittent positive pressure ventilation or mechanical 
ventilation 
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Respiratory Alkalosis 






Respiratory Alkalosis : Means decrease in acid due to respiratory cause. 


Causes 
1. Hyper ventilation during anaesthesia 


2. Hysteria. 
3. Hyperpyrexia 
C/F of Respiratory Alkalosis 


1. Pallor 
2. Decrease BP 
3. Respiratory arrest 


Investigations : pH - Increased, pCO, - Decreased, HCO; - Decreased 


Davenport gram 


CO, 
g g 
© F 


es 20 mmHg 
cect 10 mmHg 


l 60 mmHg 
puaa" 


ot | 





35 
S Metabolic band 
HCO, 25 
20 j 
® , 
15 Respiratory band 
ooo aioa 
10 —- 72 737.4 7.576 7.7 


pH 


Treatment of Respiratory Alkalosis 


1. Usually self limiting 7 ae 
2. In selected case-addition of CO, in inspired gas or Re-breathing of 


expired CO, 
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Definition : Loss of sensation with or without loss of consciousness The 
patient was given an injection to induce anesthesia. 


Types of Anaesthesia : There are three main categories of anesthesia, each 
having many forms and uses. They are: 

1. General Anaesthesia : Patient is unconscious and have no awareness or 
other sensations. Here basal anaesthetics used to induce sleep and 
maintained through oxygen, nitrous oxide and halothane 

2. Regional Anaesthesia : Here local anaesthetic agent injected near a 
cluster of nerves to numb the area of body that requires surgery. The 
commonly used methods of regional anaesthesia are spinal anesthesia, 
epidural anesthesia and nerve block anaesthesia. 

3. Local Anaesthesia : The anesthetic drug is usually injected into the 
tissue to numb just the specific location of body requiring surgery. 
Examples are infiltration anaesthesia, topical anaesthesia etc 


General Anaesthesia 


General anaesthesia is a medically induced state of reversible 


unconsciousnes S with loss of protective reflexes , resulting from the 
administration of one or more general anaesthetic agents. 
Properties of General Anaesthesia 


1. Per-operative unconsciousness. 
2. Pain relief 


3. Muscle relaxation 


Steps of General Anaesthesia 


1. Induction : By basal anaesthetics are 
more sedatives to produce 
Thiopental sodium 
2. Muscle Relaxation : Done b 
- Endo-tracheal Intubation: 
and halothane. 


parenteral administration of one or 
a state of depressed consciousness e.g. 


y Succinylcholine, Pancuronium etc. 
Here anaesthesia is maintained by O,, NO», 
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Complications of general anaesthesia 


|. Post operative unconsciousness. 
2. Respiratory depression 

3. Cardiovascular depression 

4. Paralysis of respiratory muscle 
5, Imperfect ventilation 


Regional Anaesthesia 
Spinal anaesthesia is a form of regional anaesthesia involving the injection 
of a local anaesthetic into the subarachnoid space of L4-L5 or L3-L4, 
generally through a fine needle, usually 9 cm (3.5 in) long. 


Surface anatomy 






















ilac Po 


Ss . i 
crest sup,ilac 
, spine 
siio 





pi 


Tuffier's line- 
Body of L4 or 
L4-L5 interspace 


Indications 

1. Hernia repairs 

2. Gynaecological surgeries 

3. Urological repairs 

4. Operations in the genital region 
5. Operations in perineum 


Spinal cord 


dura mater 
epidural space 


eel 


Spinal space with CSF 
Contra-indications 


1. Inadequate resuscitation measures epidural 

2. Hypovolemia anaesthesia 

3. Clotting and Bleeding disorders Find 
anaesthesia 


4. Sepsis and septicaemia \ OW anaesthe 
5. Neurological diseases . = 
6. Unwilling Patient 
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Complications 


1. Hypotension (neurogenic shock) : Due to sympathetic nervous System 
blockade. It is common but usually easily treated with intravenous 


i 7 fluid and 
sympathomimetic drugs such as Ephedrine. 

2. Post-spinal headache : Associated with the size and type of spinal needle 
used 


3. Cauda equina injury : very rare, due to the insertion site being too high 
4. Cardiac arrest : very rare, usually related to the underlying medical 
condition of the patient 

5. Spinal canal haematoma : with or without subsequent neurological 
sequelae. 


6. Epidural abscess. 


Local Anaesthesia 


Local anesthesia uses medicine called local anaesthtics to block sensations 
of pain from a specific area of the body without loss of consciousness. It 


also block the nerve conduction when apply locally in appropriate 
concentration. 





Types of Common Local Anaesthetic Agents 


1. Cocaine : First and only local anaesthetic uses clinically. It is used as 


surface anaesthesia. Adverse effects are excitement, restlessness, tremor, 
convulsion and CNS depression. 


2. Procaine : It is second choice of drug after lignocaine. It is used as 
infiltration anaesthesia. Adverse effect : Flushing of head-neck and feeling 
of warmth of whole body, dryness of mouth and dilatation of pupil. 


3. Lidocaine : Commonly used local anaesthetic. Adverse effects are 
anxiety, excitement, drowsiness, slurred speech, coldness, Comma, 
convulsion, bradycardia, hypotension and heart block. 


4. Bupivacaine : Used as nerve block anaesthesia and epidural anaesthesia. 
Adverse effect : Cardiac toxicity 
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Methods of Local Anaesthesia 


1. Topical ; it is also called surface anaesthesia, 






3. Nerve block : Here concentrated drug is injected in close proximity of 
nerve root. Examples are digital nerve block, brachial block anaesthesia. 





4. Epidural ; Here local anaesthetics are injected in the loose areolar tissue 
which surrounds the dura matter and the spinal nerve root through the 


epidural catheter. 


~-—<— ee i 


epidural 
anaesthesia 


5. Spinal : Here local anaesthetics agent injected into the spinal 
sub-arachonoid space. 
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26 Chapter 


Infection/ Surgical Infection 





Infection : Infection may be defined as entrance of pathogenic 
microorganism into the body and produce disease. 
Sepsis : Sepsis is the infection with formation of pus. 
Fate of infection 
|. Suppuration : Examples, Abscess, boil, carbuncle ete. 
2.Spread : Examples, Cellulitis, Lymphangitis, Erysipelus, Septicaemia etc. 
3. Burst 

i. Ulcer : When whole wall of suppuration is slough out. 

‘i. Sinus : When communicate with one epithelial surface. 

“ii. Fistula : When communicate with two epithelial surface. 
Why Infection? It is the result of interplay of three factors i.e bacteria, host 
resistance and wound environment. When these factors are intersect at one 
point then probability of infection is zero 





of organism depends upon : Toxic and enzyme 
dotoxin, exotoxin. Enzyme are streptokinase, 
streptokinase liberated by beta haemolytic 


1. Bacteria : Virulence 
liberated by bacteria 1.e en 
hyaluronidase. Example, 

steptococcus causing cellulitis. 






Bacteria 
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2. Resistance of Host : Host resistant decreased due to breaka 
mechanical barriers occurs in diabetes mellitus, use of chemotherapy, 
Intact skin and mucus membrane, cilia etc are the example of Mechanical 
harriers. Chemical barriers i.e. lysosme of skin , acidity of vaginal Secretion 
and Immunological barrier i.e , phagocytosis, cytokines etc 


8e of 





3. Wound environment : It is favorable for growth of bacteria are presence 
of dead tissue, blood or serum and foreign material in the wound. 





Surgical Infection 


Surgical Infection : Infection caused by surgery or infection which needs 
surgery for its management is called surgical infection. 


Types of Surgical infection 


1. Community acquired infection (HAI) : Infection which is acquired from 


community. Examples are-cellulitis, boil, carbuncle, abscess, tetanus etc. 


2. Hospital acquired infection (HAI) : Any infection which was not 
present at ue time of hospital admission but develops from hospital is 
called hospital acquired infection. Examples are wound infection, urinary 


tract infection, respiratory tract infection, septicaemia,, antibiotic associated 
pseudomembranous colitis etc. 
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Principles of Treatment of Surgical Infection 


1. Make diagnosis by- 
History 
Physical Examination 
Laboratory test 
Imaging test 


2. Obtain appropriate microbiological data 
(by examining blood, urine, sputum discharge etc.) 
Microscopy 
Gram stain 
Culture and sensitivity 


3. Begin empirical antibiotics 


4. Perform surgery which is appropriate 
Incision and drainage for abscess. 
Debridement for necrotisizing faciitis, carbancle. 
Excision for acute appendicitis. 


Control of surgical infection 


A. General isolation 
l. The single most important isolati 

and after contact with patient whet 
2. Clothing and equipment. 

a. Gloves reduce the possi 
agent from personnel to 
patient contacts. 

b. Gown prevents so! 

c. Masks prevent transmissio 


on procedure is hand washing before 
her or not gloves are used. 


bility to prevent transmission of infectious 
patient. Gloves should be changed between 


ling of clothing by infective microorganism. 
n of infectious agents through air. 


B. Category specific isolation E 
1. Contact isolation designed to prevent transmission through direct contact 


e.g dressing of burn, wound that have copious discharge. 
2 Enteric precaution are designed to prevent disease transmitted either by 


direct or indirect contact with the faeces. | | 
3. Drainage secretion precaution prevents direct spread of infection by any 


contact with purulent material or infective drainage. 
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Community Acquired Infection 


Cellulitis 
Cellulitis : It is spreading inflammation of subcutaneous and facia] planes. 
Causative agents are 
1. Streptococcus pyogens 
2. Other Gram positive organism 
3. Gm negative organiism like Klebsiela, E. coli, Peusdomonus 


Clinical Features 
1. Pain, fever, toxicity, tachycardia. 
2. Area becomes red shiny 
3. Pitting oedema present 


Complication 
i. Pyogenic abscess 
ii. Bacteraemia 
ili. Septicaemia 
iv. Pyaemia 
Treatment 
1. Rest 
2. Elevation of part 
3. Hot fomentation 
4. Antibiotic 
5. Analgesic 





Boil 
Boil : It is an acute Staphylococcus infection of hair follicle with 


perifoliculitis usually proceed to suppuration and central necrosis. It is 
common in neck, back, upper limb. 


C/F 
i. Pain, 
ii. indurated swelling with pustule 


| 
| 


Complications 
i. Cellulitis, Lymphadenitis, 
ii. Hidradenitis suppuritica 





Treatment 
i. Cauterize by Iodine on pustule 


ii. Epilation of hair 
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Erysepelus 


Erysepelus : It is spreading inflammation of dermal lymphatic. There is 
always development of rose pink rash with cutaneous lymphatic oedema. 


There is formation of vesicle which eventually ruptures to cause serous 
discharge. 


Clinical Feature 

i. Common site is orbit, face 
ii. Rash which is fast spreading and blanches on pressure. 
iii. The rash is raised with sharp margin. 

iv. Discharge is serous. It is spread to ear lobule. 


Treatment 


1. Depending on the severity, treatment involves either oral or intravenous 
antibiotics, using penicillins, clindamycin, or erythromycin. 

2. Symptoms resolve in a day or two, the skin may take weeks to return to 
normal. 

3 Because of the risk of reinfection, prophylactic antibiotics are sometimes 
used after resolution of the initial condition. However, this approach does 
not always stop reinfection. 





Abscess 
Abscess : It is the localized collection of pus in a confined tissue space 
lined by pyogenic membrane. 


They are two types- 
1. Pyogenic Abscess. 
2. Cold Abscess 


Pyogenic Abscess : It 1s localized collection of pus in a cavity lined by 
granulation tissue and covered by pyogenic membrane. It contain pus in 
loculi. It is mainly caused by Staphylococcus aureus and Streptococcus 
pyogens. 

Composition of pus 

i. Dead WBC 

ii. Multiplying bacteria 

iii. Toxin 

iv. Necrotic materials. 
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Clinical Features 
Symptoms | 

i. Throbbing pain 

ii. Fever with chill and rigor 


Signs 

i. Swelling, redness, raised local temperature, 
ii. Soft smooth, tender with pitting oedema. 
iii. Brawny induration in the surrounding area. 
iv. Visible pus point 

v. Fluctuation test positive 





Confirmation : By needle aspiration 


Complication of Abscess 

i. Bacteraemia, Septicaemia and Pyaemia 
ii. Multiple abscess formation. 

iii. Metastatic abscess 

iv. Antibioma if treated by antibiotics 

v. Burst leads to ulcer, sinus and fistula 





es 
Treatment : Incision and drainage followed by antibiotics. 


Cold Abscess : It is an abscess with no signs of acute inflammation 


(redness, warmth and tenderness). It occurs due to Caseating necrosis of 
tuberculous lymph node. 


Clinical Feature : 


i. It is painless smooth, fluctuant and non-trans-illuminating. 
li. Oedema, brawny indurations is absent. 
iii. Common site is neck, vertebra, axilla. 


Treatment 


1. The cold abscess is not the primary culprit. Underlying tuberculosis is the 


; f 
cause. Therefore the treatment is for underlying tuberculosis by use ° 
antitubercular dru gs. 


2. The aspiration is done i 
avoid fistula formatio 
the puncture site. 

3. For very large cold absce 
open surgical drainage is 


: , D o ; as tO 
Nan antigravity fashion in a Zig-Zag pana 
n from continuous gravitational drainage tors 


"N mage OF 
Ss, ultrasound guided pigtail catheter draina 
considered. 
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Carbuncle 


A carbuncle is an area of subcutaneous necrosis with a honeycomb small 
abscess separated by fibrous strands. The abscess is discharge through 
multiple sinuses. 

It is associated with diabetes mellitus with general disability. The causative 
organism is usually staphylococcus aureus. 
> SSE 





Treatment 
1. Initially by antibiotics and control of diabetes mellitus by insulin. 


2. Large sloughing area requires surgical excision and skin graft. 


Septicemia 
Septicemia is a clinical syndrome that result from multiplication of 
microorganism in the blood stream and gives rise to serious symptoms such 
as fever with rigor and shock. The common organisms are pneumococcus, 
H. influenzae, streptococci, staphylococci, pseudomonus. 
Septic shock is caused by exotoxins secreted by Gram positive bacteria. In 
most cases, however, the prime initiator is a lipopolysaccaride (LPS) 


component of gram negative bacterial cell wall. 


Clinical Features 
1. Fever with rigor and hypo 
septicemia. 
2. The disease is p 
in conscious level. 
ry oedema, ARDS and DIC. 


3. Other features are pulmona 
4. Diagnosis is established by blood culture. 


tension are the cardinal features of severe 


receded by headache, lethargy, apprehension and changes 


Management 

1. Oxygen therapy 

2. Correction of aci | 

3. Use broad spectrum antib! 

4.Use vasopressors and 1no 
maintain blood pressure. 

5. Drainage of abscess is essential. 


dosis and fluid therapy. 
otics and blood transfusion 


tropes drug such as dopamine, dobutamin to 
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Tetanus 


Tetanus : Tetanus is acute specific wound infection caused by Clitetan: $ 
characterized by lock jaw, risus sardonicus, dysphagia, opisthotonus a 
tonic reflex convulsion. It is caused by Clostridium tetani, flagellated, aa 
positive bacillus which form terminal spore (like drum stick) and J; 
exotoxin (neurotoxin) called tatanospasmin. They act on both the 
nervous system and autonomic nervous system. 


berate 
Central 


- saa s? ma at tt lh ri f 


Pathogenesis 

Tetanus follows after implantation of spores into deep, devitalized wound 
where anaerobic condition occurs. Spore may remain dormant in healed 
wound for months to years together unless favorable condition occurs for 
germination of spore. Favorable condition for germinations are impaired 
blood supply, contusion, concurrent bacterial sepsis and contamination with 
soil ( soil contain calcium salts which favors germination). 


From site of infection neurotoxin circulates in the blood and gain access to 
nervous system through neuromuscular junction. Toxin the ascend through 
nerve fibers and cross the synaptic cleft and fixed with pre-synaptic nerve 
ending of inhibitory neuron and block the inhibitory neuron by 
tetanospasmin. 
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Mechanism of action of tetanus neurotoxin 

Step-1.Toxin enters neuromuscular junction. 

Step-2. Toxin ascends motor nerve. 

Step-3. Toxin crosses synaptic cleft 

Step-4. Toxin inhibits neurotransmitter release 
from inhibitory inter-neurone. 





3 \ 
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Clinical Features 


Incubation period is 24 hours to 24 day. Shorter the 
worst the prognosis. 


First symptom is lock jaw i.e unable to open mouth due to spasm of 
masseter muscle followed by risus sardonicus due to spasm of fasial 
muscle. 


incubation period 





1. Lock jaw 2. Risus sardonicus 


Lastly devolop opsthotonus or bowing back due to spasm of back muscle. 


Fist sign is reflex tonic convultion. 





3. Opisthotonus 


Principle of Treatment 


1. Neutralization of toxin : by intramuscular injection of hyperimmune 


human tetanus immunoglobulin as single dose (1000 units) 


2. Prevention of further absorption of toxin : By surgical debridement of 
entry wound and high dose of I/V Benzyl penicillin for 10 days. Dose is 
200,000 unit/kg/24 hrs 6 hrly. 

3. Suppression of convulsion ; Isolate the patent in quiet, dim 
environment and patient should be nursed with heavy sedation i.e 
Diazepum, phenobarbiton or chlorpromazine. 


4. Nursing support : Moderate to severe cases ideally should be nursed in 
intensive care unit (ICU). Care of airway and fluid balance in necessary. 
Naso-gastric feeding is appropriate ın severe cases. 
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Chapter 


Hospital Acquired Infection 


Hospital infection or nosocomial infection is the infection that occurs from 
hospital environment or after surgery. 
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Types of hospital acquired infection 
1. Cross - infections : Derived from hospital environment. Generally 
organism are virulent and resistant to antibiotics. Transmitted by- air borne 


dusts and droplets and direct contact with carrier i.e food, milk, utensils and 
apparatus etc. 


2. Auto - infections : Arise from the patient himself while he is in the 
hospital. Because of their particular illness, decubitus and lowered 
resistance as a result patient is susceptible to their own commensal flora 
present in their skin and mucus membrane. Example are : pneumonia, UTI, 


moniliasis etc. 

Sites of Hospital Acquired Infection : Common sites are 
A. Surgical site or wound infection 

B. Urinary tract 


C. Respiratory infections ( Pneumonia) 
D. Intravascular catheter infection 
E. Antibiotic associated colitis. 


A. Wound Infection 
Wound infection (currently called as Surgical Site Infection or SSI) 1s = 
3rd frequent reported nosocomial infection (14% to 16%) in all hosp 
patients. SSI is the most common nosocomial infection in surgical patie? 
(38%). SSI increases patients hospital stay approximately 10 days or mor 
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Prevention of Wound Infection (or SSI) 


A. Patient's issues 

1. Detection of carriers, their isolation and treatment, particularly from 
amongst hospital staff and patients. 

2. Use preoperative prophylactic antibiotics. 

3. Correct malnutrition / obesity. 

4, Peri-operative blood transfusion if anaemia present. 


B. Preoperative Issues 

i. Preoperative antiseptic showering with antibacterial soap at night before 
operation. 

2. Preoperative hair removal 

3. Preoperative antisepsis 

4, Management of infected or colonized surgical personnel 


C. Intra-operative Issues 

1. Asepsis should strictly maintain 

2. Use prophylactic antibiotics 

3. Minimum OT personnel and furniture 

4. Operating room should have lamellar flow with ch 
times per hour. 


5. Prepare patient skin with antiseptics and drapes. 
6. Hair removal should be done in the OT without undue trauma to the skin. 


7. Gentle tissue handling 

8. Minimum burn of tissue by diathermy. 

9, No haematotoma and no foreign body. 
10. No dead space during closure of wound, 


ange of OT air 20-25 


D. Postoperative Issues 
1. Care of incision 
2. Use occlusive dressing after skin closure. 

B. Urinary Tract Infection 
most common site of nosocomial infection caused by 
entation and injudicious catheterization. Common 
li, proteous and Candida. 


Urinary tract is the 
unnecessary instrum 
causative organisms are E. co 


Prevention 

i. Do not do unnecessary 
ii. Do not break of asepsis 
iii. Closed drainage system 


catheterization. 
during catheterization 
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C. Respiratory Tract Infection 


Post operative respiratory infection results from aspiration, persistence 
atelectasis and reuse of endo-tracheal tube. Pneumonia is the most commor 
and frequently leads to death. 3 


Prevention 

1. Do not re-use endotracheal tube 

2. Breathing exercise 

3. Early ambulation 

4. Choice of antibiotic is aminoglycoside 


D. Intravascular Catheter Infections 


Intravenous catheter infection particularly thrombophlebitis and septice 
may occur due to prolong use of intravenous catheter. 


Prevention 


1. Use sterile technique for catheterization. 

2. Choice upper limb vein (subclavian and jugular vein) for cannula 
insertion. l 

3. Catheter should be checked daily. Peripheral vein should be changed at 
least every 72 hours. | 

4. If there is any infection catheter should be removed and cultured. 


E. Antibiotic Associated Colitis 


It 1s associated with over growth of Clostridium difficile within the colon 
due use of commonly used antibiotics. The microorganism elaborates 


exotoxin that causes characteristic ulcerated mucosal changes. It is resistant 
to most conventional antibiotics. 


Treatment : The choice of antibiotics is either vancomycin or metronidazole 
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Uleer 


Ulcer : It is the breach in continuity of skin or mucous membrane due to 
sloughing of tissue. 
Parts of ulcer are- margin, edge, floor and base 


Types of Ulcer 


A. Nonspecific ulcer 








Venous Ulcer 


B. Specific ulcer 





C. Malignant ulcer 
Sq. cell carcino,a Ba. cell carcinoma Malig. melanoma 


: In consists of three-stage. i. Stage of 


The life history of an ulcer | 
iii. Stage of repair. 


extension. ii. Stage of transition. 


i. During the stage of extension the floor is 
covered with exudate and sloughs, while base 1s 
indurated. The discharge is purulent and even 


blood-stained. 





n stage prepares for healing. The 


floor become cleaner, the slough separate, 

induration of base diminishes, and the discharge 
€ i vane : 

become more serous. Reddish area of granulation 


tissue appear un the floor. 


ii. The transitio 





Scanned with CamScanner 


ERNE SSRN TEST 


Page no-100- 


Seed ae EPA POE! CO TN a ee = ap PES TIP ean A 








Hl, The stage of repair consists of transformation of granulation Hespe to- 
fibrous tissue, which gradually contract to form a scar, The epithelium 
gradually extends from the new shelving, edge to cover the floor (at y tile 
of Imm per day). ‘This healing zone consists Of three zones the Ottley 
epithelium , which appears while, the middle one bluish in colour atid inner 


reddish zone of granulation tissue coverd by single layer of epithelial cel, 
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Diagnosis 
|, History 1 
2. Physical Examination | 


A. Inspection 





2. Undermined edge c.g 3. Punch out edge e.g 
healing ulcer tubercular ulcer syphilitic ulcer 


s4 


a OGA a dih ua 


Raised and beaded edge 


~) n Everted/rolled out edge 


Beadings 
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4, Sq. cell carcinoma _ 5, Basal cell carcinoma ‘ 


Floor 





1, Wash lather floor in | 2. Apple jelly floor in 
Syphylis tuberculosis 
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B. Palpation 





2. Tenderness 





C. Investigation 


1. Study of discharge 
i. Culture and sensitivity 
ii. AFB study 
jii. Cytology 
2. Biopsy from edge 
3. X-ray of part to see osteomyelitis 
4. Doppler ultrasound to see blood flow A iP 


Treatment : Treat the cause. If no cause is found dressing with substance 
which stimulate granulation tissue i.e EUSOL (Edinburg University 
Solution) or 0.5% silver nitrate solution. 


After granulation tissue formation for big ulcer skin grafting shoud be done. 
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Sinus/ Fistula 
Sinus means * Hoitow". 
Sinus : is a blind tract lined by granulation tissue leading from an epithelia] 
surface into the surrounding tissue. 
Types 
Congenital sinus : Preauricular sinus, 


Acquired sinus : Pilonidąl sinus, median mental sinus, tuberculosis etc. 
CATONic Ose Orme) bis 
| } dline pits-plionidal 


| iY sinus 
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Anus 


Fig. 30-1. Pilonidal sinus me a 
à — 4 
te Fistula : Is an abnormal communication between lumen 


one viscus to other 
or the body surface. (or PLtWPOEH ane Vessels ) 
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Sinus , 
Fistula 
Fig. 30-2. Sinus and fi 
Types of fistula 8 and fistula 


A. Congenital fistula : Examples are Branchial fistula, tracheo-oesophagel 
fistula etc, co gen} 


al Avf, UM binucal eistu: 
B. Acquired fistula + Jt is : 
. e ma . . tended 
surgical fistula. y be deliberate surgical fistula or unin 


1. Deliberate fistula - 


fistula ileostomy K may be gastro-jejunostomy, ileo-transveres¢ 
e : : 3 CO Ostom 
2. Unintended fistula - y or tracheostomy etc 


oe It may b _vaginal fistula, 
biliary fistula, faecal fistula os S 
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Clinical Features 

|. Discharge from opening of sinus or fistula, Dj 
caeseating materials, bone spicules or l 

2, No floor. 

3, Indurated edge. 

4, Often sprouting granulation tissue pre 


Scharge it may be pus, 
Sulpher granules, 


sent Over the sinus opening. 


Fig. 30-3. Anorectal fistula 


Causes of persistence of a sinus or fistula 

1. Non dependent drainage of abscess or presence of foreign body or 
necrotic tissue underneath. 

2. Tract lined by epithelial tissue. 

3. Dense fibrosis prevent contraction and healing. 

4. Presence of specific infection like tuberculosis, actinomycosis. 

5. Presence of underlying malignancy. 

6. Persistence of distal obstruction 

7. Presence of non-absorbable suture or foreign body. 


8.Abscence of rest. 
Treatment 


1. Treatment of cause. 
2. If no cause found fistulotomy and lay open 
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Gangrene 


Gangrene : It is the macroscopic death of tissue of w 


ith or Without 
putrefaction. It occurs in limbs, appendix, bowel, testes, 


gall bladder etc. 
Types of Gangrene : Three types- 


1. Dry gangrene : It occurs due to slow gradual loss of blood s 


part causing dry, desicated. wrinkled, mummified with pr 


oper line of 
demarcation. 


2. Moist gangrene : It occurs due to infection with 
oedematous, swollen, 


Spreading proximally, with vague line of 
demarcation. It occurs du 


3. Gas gangrene : It is a infective gangrene caused b 


y clostridial organism 
i nisms are CI. welchii, 
Clostridium Welchii 


involving mainly skeletal muscle. The clostridial orga 
Cl. oedematience, Cl. Septicum, Cl. histolyticum. 
which produce exotoxin. Gangrene occurs due to accu 


mulation of gas under 
the sarcolema and produce extensive myonecrosis. 


Dry Gangrene 
Causes 


l. Secondary to arterial] obstructi 
Senile atheroslerosis, 
Diabetes (RESTED). 

2. Infective : Fournier's gangrene 

3. Traumatic : Injury to blood vessel. 

4. Physical : Frostbite, Chemica] etc. 

5. Venous gangrene due to venous obstruction 


on like Raynaud's disease, Embolism, 
Thromboangitis oblierance, Ergot poisoning and 
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Clinical Features of Dry gangrene 


1. Area become dry, shriveled, mummified. 


9. Colour changes : Pallor,grayish and black colouration 
3. Absence of pulse, Loss of sensation. | 
4. Loss of function and loss of temperature. 

5, Prominent line of demarcation. 


Treatment 


Minor or major amputation 


Moist Gangrene 


Moist gangrene : it occurs due to obstruction of both the venous supply 
and arterial supply. There is vague line of demarcation. 


Clinical Features of Moist Gangrene 

1. Affected organ is swollen, oedematus, emits foul smell. 
2. Vague or no line of demarcation. 

3. Loss of pulsation, sensation and joint movements. 

4. Area become cold and abscess formation 

5. Rapidly proximal spreading. 





Treatment 

1. Broad spectrum antibiotics. 
2. Wide wound debridement 
3. Minor or major amputation 


Gas Gangrene 


Gas gangrene : It is produce by accumulation of gas under the sarcolema 
and resulting gangrene. 


Clinical Features of Gas Gangrene . 

1. Features of toxaemia, fever, tachycardia and pallor are common. 
2. Wound is tense with foul smelling discharge. 

3. Khaki color skin with sickly sweet smell. 
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Ja 


. Exposed muscle typically brick red/ black colour. 
. Crepitus can be felt. 

. Jaundice is the omnious sign. : 

Oliguria signifies renal failure. 


TN 


Treatment of Gas Gangrene 


Medical 
1. High doses of benzyl penicillin. 


2 


Blood transfusion 

Maintenance of fluid balance 

Hyperbaric Oxygen therapy 

Anti gas gangrene serum- its value still not established 


A us 


Surgery 
1. All involve muscle must be excised 
2. Amputation should be done for limb. 
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36. Plastic Surgery 
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Chapter 


Tumours are groups of abnormal cells that form lumps or growths, They 
can start in any one of the trillions of cells in our bodies. Tumours grow and 
behave differently, depending on whether they are cancerous ( malignant), 
non-cancerous (benign) or precancerous. 


Cancerous tumours : Cancer can start in any part of the body. When 
cancer cells form a lump or growth, it is called a cancerous tumour, A 
tumour is cancerous when it grows into nearby tissues and spread to lymph 
node and distant parts of the body. The are also called malignant tumour. 


Non-cancerous tumours : Tumours that aren't cancerous are called 
non-cancerous tumours. Non-cancerous tumours stay in one place and don't 
spread to other parts of the body and don't usually come back after they are 
removed. The are called benign tumour. 


Precancerous conditions 


Precancerous cells are abnormal cells that may develop into cancer if they 
aren't treated they divide until they turn into cancer. It can take a long time 
for a precancerous condition to develop into cancer. Precancerous changes 
can be mild to severe. There are different ways of describing precancerous 
changes based on how mild or severe the changes are. 


Hyperplasia means that abnormal cells are dividing and increasing in 
number faster than normal. The cells look normal under the microscope but 


there are more cells than normal. Some types of hyperplasia are 
precancerous but most aren't. 


Atypia means that cells are slightly abnormal (atypical). Some types of 
atypia are precancerous. 


Metaplasia means that there has been a change to the types of cells that are 
not normally found in this area of the body. The cells look normal but they 
aren't the type of cells that are normally found in that tissue or area. Most 
types of metaplasia aren't precancerous but some are not. 

Dysplasia means that cells are abnormal, there are more cells than normal, 
the cells are growing faster than normal and they aren't arranged like normal 
cells. Dysplasia is a precancerous condition. 

Carcinoma in situ is the most severe type of precancerous Change. The 
cells are very abnormal but have not grown into nearby ussue. Carcinoma 

in situ is usually treated because it has a high risk of developing into cancer. 
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Neoplasia Is autonomous abnormal growth of cells that persists after the 
initiating stimulus has been removed. 


A tumour or neoplasm is a lesion resulting from neoplasm. 


Classification of tumour 
1. Benign (Non cancerous) 
2. Malignant (Cancerous) 
i.Primary 
ii.Secondary 


Spread of malignant tumour 
1. Local spread by infiltration and invasion. 
2. Lymphatis by permeation and embolization to lymph node. 
3. Blood born to lung, liver etc. 
4. Trans-caelomic i.e though peritoneum, pleural etc. 
5. Through natural passage i.e kidney to urinary bladder. 


Presentation 

History 

A malignant tumour may present as 
1. The effect of primary tumour itself 
2. The effect of secondary deposit 
3. The general effect of malignancy 


Examination 
1. The signs of primary tumour 
2. Signs of secondary 
3. Signs of general effect 


Investigation 
1. For primary tumour 
2. For secondary tumour ; 
3. For general effect | 


Staging and Grading 
ess of assessing the extent of local and systemic spread of 


Staging is a proc 
our. The commonest staging system is internationally 


a malignant tum 
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agreed TNM classification based on size of tumour, lymph node ¢ 
metastasis. Other is a four stage classical system (Stage I, II, 1 a 


nd TV) is 
based on size of tumour and nodal status. 


Grading : The process of assessing the degree of differentiation of 
malignant tumour 
Grade 1. Represent the at least 25% are undifferentiated. 
Grade 2. 25-50% of cells are undifferentiated. 
Grade 3. 50-75% of cells are undifferentiated. 
Grade 4. More than 75% of cells are undifferentiated. 
Treatment 
A. Curative treatment 
l. Curative surgery 


2. Curative radiotherapy 
3. Combine 


B. Palliative treatment 
1. Palliative surgery 
2. Palliative radiotherapy 
3. Chemotherapy 
4. Hormone therapy 
J; Chemotherapy 


Adjuvant therapy 


Adjuvant therapy is often used after 
to lessen the chance of 


; ase the chance of the cancer coming back, and it's 
often used to make the primary treatment-such as an operation or radiation 
treatment is easier or more effective. 


Adjuvant therapies used for cancer are 
L. en Chemotherapy uses drugs to kill cancer cells throughout 
e body. 


2. Hormone therapy: For cancers sensitive to hormones, certain treatments 
can stop hormone production in your body or block the effect of 
hormones. 


3. Radiation therapy: Radiation therapy uses high-powered energy beams, 
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such as X-rays or protons, to kill cancer cells. It can be given internally or 
externally. 

4. Immunotherapy: Immunotherapy works with your body's immune 
system to fight off any remaining cancer cells by stimulating your body's 
own defenses or supplementing them. 

5, Targeted therapy: Targeted therapy is designed to alter specific 
abnormalities present within cancer cells. For example, a targeted therapy is 
available to block the action of a protein called human epidermal growth 


factor receptor 2 (HER, ) in women with breast cancer gene therapy and oral 
metronic therapy. 


Difference between benign and malignant tumor 


Benign Malignant 


. Slowly growing . Rapidly growing 

. Grow by expansion . Grow by invasion and infiltration 

. Not vascular . Highly vascular 

. No haemorrhage and necrosis. . haemorrhage and necrosis common 
. Nodistance metastasis . Distance metastasis is common. 


-No local recurrence . No local recurrence is very common 





Carcinogenesis 


Carcinogenesis is a process that results in malignant neoplasm formation. 

The steps of carcinogenesis are- 

1. Initiators produce permanent change in the cell but do not themself 
cause cancer e.g ionizing radiation. 

2. Promoters stimulate colonial proliferation of uninitiated cell, e.g dietary 
factors and hormone. They are not mutagenic. 

3. Latency is the time between exposure to carcinogen and clinical 
recognition of tumour due to time taken for colonial proliferation to 
produce significant cell mass. 


4. Persistence is when colonial proliferation no longer requires the 
presence of initiators and tumour cells exhibits autonomous growth. 
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Chapter 


Oncology and Oncogenesis 


Oncology : A branch of medicine that specializes in the diagnosis and 
treatment of cancer. It includes medical oncology (the use of chemother 
hormone therapy, and other drugs to treat cancer), radiation oncology (the 
use of radiation therapy to treat cancer), and surgical oncology (the use of 
surgery and other procedures to treat cancer). 


Oncogenesis is the process initiating and promoting the development of 2 
neoplasm through the action of biological, chemical, or physical agents, 


An oncogene is a gene that has the potential to cause cancer. In tumor cells, 
they are often mutated and/or expressed at high levels. 


Oncogenes are normal genes involved in cell growth and proliferation or 
inhibition of apoptosis. Apoptosis are programmed rapid cell death. 


If normal genes mutated they will predispose the cell to cancer by 
oncogenes. Proto-oncogenes are also activated to form oncogenes. Usually 
multiple oncogenes, along with mutated apoptotic and/or tumor suppressor 
genes will all act in combination to cause cancer. Activation of 
proto-onchogene to an onchogene involve four principal mechanism. 


1. Proviral insertion : Viruses can activate proto-onchogene by inserting 


of viral DNA in to genome which results in deregulation of that 
particular gene. 


2. Translocation : Chromosomal translocation with certain onchogene 
rearrangement are common in lymphoma. 


3. Gene amplifications: The Presence of multiple copies of same gene 
within genome also responsible for cancer. 
4. Point mutation > As 


š 6 e w i p 
, pecific mutation within genome permit aii 
of amino acid sequen 


ce resulting functional change. 


The cell Cell cycle i 
cycle or cell-division cycle is the series of events that take place 


a cell leading to its divi: on lication 
to produce two ee and duplication of its DNA (DNA rep" three 


ghter cells Th i divided into 
eriods: e cell cycle is also di | 
tie an GI, S and G2 e mee the mitotic (M) phs* a 
sie uring interphase, the cell grows, acc —_ 


nutrients needed for mitas: io ing IS 
DNA. mitosis, Preparing it for cell division and dup!" * $ 
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Fig-33-1. Shows replication of 2N DNA to 4N DNA 


During the mitotic phase, the chromosomes separate. During the final 
stage, cytokinesis, the chromosomes and cytoplasm separate into two new 


daughter cells. After cell division, each of the daughter cells begins the 
interphase of a new cycle. 


Phases of cell cycle : The cell cycle consists of four distinct phases: Gl 
phase, S phase (synthesis), G2 phase (collectively known as interphase) and 
M phase (mitosis or meiosis). M phase is itself composed of two tightly 
coupled processes: karyokinesis, in which the cell's chromosomes are 
divided, and cytokinesis, in which the cell's cytoplasm divides forming two 
daughter cells. , 





Fig-33-2. Schematic diagram of the cell cycle. 


Outer ring: I = Interphase ( collectively consists of G,,S and G, phase), 
M-Phase. 


Inner ring: M = Mitosis, G}, G, and S = Synthesis Phase. 
Not in ring: G) = Resting. 
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[State | Phase — | | - Description o an 4 
— A phase where the cell has left the cycle ; "a 
s an i 
Resting Gap 0 K i has stopped dividing. i | 
[ | Cells increase in size in Gap i This phase eniai 
Gap that everything i 1S s ready for DNA Saens, E 
Interphase eynisi] F DNA replication occurs during this eaa a 
A EA 
During the gap between DNA synthesis and 
Gwi mitosis, the cell will continue to grow. This ! 
ap phase ensures that everything is ready to i 
| enter the M (mitosis) phase and divide, 


i s SO EEE A ee ee rem ee eee PP ame 
en A OP iO 8 m te 


M Cell growth stops at this stage and divide i into wf 


two daughter cells, 
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Cell division | Mitosis 





Why Cancer occurs ? 


Cancer occurs due to series of mutation of gene which control the cel] 
cycle. Gene control the cell cycles are- 

1. Onchogene : Tell cell to divide. 

2. Suppressor gene : Tell the cell not to divide. 

3. DNA repair gene : Repair the defective gene. 

4. Suicidal gene : Tell the cell to die (Apoptosis 
— 


Tumor a \ 

p53 Ras, Myc 

f oge 
X 


Fig-33-3. Showing site of action of onchogene 
* MPF gene is responsible for i initiating mitosis. 


* 
i R EGF and PGF gene responsible for GO (resting cell) to enter into the mitosis. 
p 105-rb gene is responsible for suppression of mitosis. 


Measurement of Cell Cycle Performance 
` ce Index (MI) : Proportion of cells in mitosis (count directly) 
abeling Index (LI) : Proportion of cells in S phase 


3. Growth Fraction (GF) ; Growth fraction is ratio of the number of 


proliferating (P) to total n ; 
actively growing. umber of cells. Not all cells in a tumor af 


4. Flow Cytometry : It is a lase 
counting, cell sorting and bioma 
of all phases of the cell cycle, 








Gl 


r based biophysical technology used in cell 
rker detection. It provides a direct measure 
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4 Chapter 
Tumours of the Epidermis and Dermis 
1. Benign 


1. Papilloma or wart 

2. Solar Karatosis 

3. Seborrhoeic keratosis 

4. Melanotic naevus or pigmented mole 
6. Karato acanthoma 


2. Malignant 
1. Squamous cell carcinoma 
2. Basal cell carcinoma 


3. Malignant Melanoma 


Benign Tumours of Epidermis 


1. Papilloma or Wart : It is raised entirely above 
the surface, base is circumscribed. Its branching 
processes is distinct but may be blended together in 
smaller one. 


Treatment : Snipped off with scissor and base 
cauterized either with chemical or electrocautery 


2. Solar Karatosis : They found in the areas 
exposed to sunlight. They are discrete raised with a 
crumbling surface. They are purely epidermal. 


Treatment: Curettage and electrocautery or cryo 
surgery using liquid nitrogen cryo-prob. 


3. Seborrhoeic Keratosis : This occur as multiple, 
raised frequently pigmented lesion on the trunk of 
middle aged or elderly people. It is also called basal 
cell papilloma. These are due to benign proliferation 
of epidermal cell. They are benign and require no 
treatment. 


Treatment : Curette and cautery. 
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4. Melanotic naevus or pigmented mole : The 
lesion characterized by a proliferation of epidermal 
melanocyte, latter migrating downwards into 
dermis.They can be divided into flat lesion, 
verrucous lesion, dome shaped lesion and pigmented 
hairy lesion. Indication of surgery is suspicion of 


malignancy. 


Treatment : Excision biopsy. 


5. Kerato Acanthoma : They arise from hair follicle 
and is a benign condition. They present as small 
papule which grows very rapidly over 2-3 
months.The edge is rolled over with central 
depression and a thickened keratin plug. They 
gradually involute over 6 months. 


Treatment : Curettage and cautery or complete 
excision. 


Malignant Tumour of Epidermis 


1. Squamous Cell Carcinoma : Arises from 
keratinocyte in the epidermis. Spread by local 
invasion and metastasis. 


C/F : Lesion on exposed area of body presented as 
ulcers, fungating lesions with raised and everted 
edge. Base is indurated and floor contain slough. 


Treatment : Surgical excision followed by 
radiotherapy. 


2. Basal cell carcinoma : Arises from basal cell 


of epidermis. Aggressive local spread and do not 
metastasize. 


C/F : Recurring, ulcerated, umblicated lesion on 
forehead or face. Ulcer is raised and pearl 


coloured edge. If untreated large area of the face 
is eroded. 


Treatment : Curettage, cautery, cryotherapy for 


small lesion. Surgical excision and Radiotherapy 
for large lesions. 
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3, Malignant Melanoma : Arising from 
melanocyte. Superficial spreading and nodular 
type. Lymphatic spread to regional lymph node 
nd haematogenous spread to liver, bone and 


brain. 

CIF : Pigmented lesion usually 1 cm dia on 
lower limb, foot, head and neck region. Change 
in pigmented lesion like increase in size, 
itching, bleeding ulceration and satellite lesion. | 





Treatment : 
1. Surgical excision with 2-3 cm margin 


2.Lymph node dissection if CT Scan, FNAC and biopsy if positive. 
Immunotherapy, Chemotherapy and Radiotherapy have poor response. 


Tumour of Dermis 


1. Benlgn Tumor 

A. Haemangioma : Vascular tumour and lesion seen on the skin. . 
Types of haemangioma 

- Capillary haemangioma 

- Strawbery angioma 

- Cavernous haemangioma. 


also call port 
n colour from 
birth and 


Capillary haemangioma : It is 
wine stain. It is flat and varies 1 
pink to bright red. It present since 
does not regress with age. 


Treatment : Blemish colour disguised by use 


of cosmetic in girl. In boy excision and skin 


grafting may be considered. 





Cavernous haemangioma : The lesion occur 


in the subcutaneous tissue and infiltrate the 
surrounding tissue. Ulceration and bleeding 


may occur and can be serious. T 
Treatment : Inj. Sclerosing agent locally. If < CERNI 
arteriography shows feeding vessel therapeutic ~~~ ii 
embolization may be done. 
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Strawberry angioma : appear shortly after 

birth. Slowly growing and on compression it | 
empties and refills on release of pressure. | 
Spontaneous regression by the age of 10 years. | 


Treatment : Cryosurgery, Injection of hot 
water or sclerosant of hypertonic saline locally. 


B. Lymphangiomas : These are the congenital 
malformations of the lymphatic system that 
involve the skin and subcutaneous tissues. It is 
divided into two groups based on the depth and 
the size of these abnormal lymph vessels. 


The superficial vesicles are called 
lymphangioma circumscriptum. The more 
deep-seated group includes cavernous 
lymphangioma and cystic hygroma 


C. Neurofibroma : They are the benign 
tumour arises from nerve sheath. They are 
mainly two types. 


1. Dermal neurofibroma 


2. Plexiform neurofibroma 





Dermal neurofibroma are two kinds : PA le o 


1. Discrete cutaneous neurofibromas: Sessile or pedunculated masses on 
the skin, which are fleshy and non-tender, and can vary in size. Discrete 
subcutaneous neurofibromas i.e below and look like bumps on the = 
which can sometimes be tender. 


2. Deep nodular neurofibromas: Involving tissues and organs underneath 


the dermis, but otherwise resembling cutaneous and subcutaneous 
neurofibromas. i 


D. Fibroma : Fibromas are 
benign tumors that are 
composed of fibrous or 
connective tissue. They are two E i ik ena 
types- hard fibroma and soft Hard Borom = Soft fibroma 
fibroma. 
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2. Malignant Tumour of Dermis 


A. Liposarcoma : It is a cancer that arises in 
fat cells in deep soft tissue, such as that inside 
the thigh or in the retroperitoneum. 
Liposarcoma is a rare type of cancer. They are 
typically large bulky tumors. 


B. Lymphangiosarcoma : It is a rare 
malignant tumor which occurs in 
long-standing cases of primary or secondary 
lymphedema. It involves either the upper or 
lower lymphedematous extremities but is most 


common in upper extremities. It arise from 
endothelial cells. 


C. Fibrosarcoma : It is a malignant 
mesenchymal tumour derived from fibrous 
connective tissue and characterized by the 
presence of immature proliferating fibroblasts 
or undifferentiated anaplastic spindle cells. It 
is usually found in males aged 30 to 40 years 
endothelial cells. 


D. Haemangio-sarcoma : It is a rapidly 
growing, highly invasive variety of cancer that 
occurs from the lining of blood vessels. A 
frequent cause of death is the rupturing of this 
tumor, causing the patient to rapidly bleed to 
death. | 


E. Neurofibrosarcoma : Is a is a malignant 
tumor that develops in the cells surrounding 
the peripheral nerve sheath. It can spread 
extensively along nerve tissue. It usually 
doesn't metastasize (spread) to other parts of 
the body, although it sometimes spreads to the 
lungs. 










Neurosarcoma 
which is large and 
fusiform in shape 
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3 S) Chapt 
Cyst and Ganglion | 


Cyst : Cyst is the swelling consists of collection of fluid in 
lined by epithelium or endothelium. 


Types of Cyst 


1. True cyst : Lined by epithelium or endothelium. Exam 
cyst, dermoid cyst, branchial cyst etc. 


sac which ig 


ple-Epidermoid 


2. False cyst : Not lined by epithelium or endothelium, they are usually 
exudation or degeneration cyst. Example- pseudocyst of pancreas etc. 


i Classification of Cyst 

I. Congenital 

i. Sequestration dermoid i.e external angular dermoid 
ii. Tubulodermoid i.e thyroglossal cyst 

iii. Cyst of embyronic remnant i.e cyst of urachus 

II. Acquired 

1. Retention i.e sebaceous cyst ( epidermoid) 

2. Distension i.e. Thyroid cyst, cystic hygroma 

3. Degeneration i.e Apopletic cyst 


4. Exudation i.e hydrocele, bursa 
5. Ganglia. 


III. Parasite : Hydatid cyst 


Clinical Features 

E Swelling is smooth, spherical. 

2. Fluctuation lest positive. 

3. Transillumination test positive if clear fluid. 
Complications 

1. Infection 

2, Haemorrhage 

3. Torsion 

4, Calcification 


Treatment : Excision of Cyst 
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Sebaceous Cyst 


Sebaceous Cyst : They also called epidermoid. It consists of single | 
epidermis and epidermal debris. It is the retention c a ar of 
obstruction of sebaceous duct. Commonly occur face J l produced by 
scrutum etc. ace, neck, scalp, valva, 


Clinical Features 

1. Spherical, non-tender, smooth surface and 
tethered with skin. 

2. Consistency cystic and indention occur if it 
presses. 

3. Punctum is the pathogonomic sign. 

4. Sebum may be expelled through punctum. 


Complications 

1. Infection 

2. Ulceration 

3. Haemorrhage 

4, Calcification 

5. Sebaceous horn 

Treatment : Excision of cyst under L/A 





Dermoid Cyst 


Dermoid Cyst : is the cyst lined by multilayer squousmous epithelium and 


contain ectodermal/ entodermal/ mesenchymal element. 





Types of Dermoid Cyst 
n Dermoid : They developed 
helium beneath skin 


They separated from 
external 


X pre i wN 2 
Ú 2 eA 
Oe S thee Sib o 4 3 ` ` 


1. Sequestratio 
by the inclusion of epit 
surface at the fusion line. 
skin. Common sites are root of nose, 


angle of eye ball. 


2. Implantation Dermoid : Arises oa 
sequestration of epithelium beneath = S " y 
penetrating wound. It is classically found 1n 
women or fisherman. 





~ 
Nene ye 
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3. Terrato-dermoid : They arises from totipotent 
cell from all the three embryonic layers i.e 
ectoderm, mesoderm and entoderm. It contain 
hair, teeth, muscle and gland tissue. Common site 
are ovary, testes, retroperitoneum and presacral 
area. An unusual type is sacrococcygeal teratoma. 
Malignant change to carcinoma or sarcoma 1S 


common. 





Sacrococcygeal 
terratoma 


Ganglion 


Ganglion : It is also called synovial cyst. It is a cystic lesion arising from 
joint capsule, synovial membrane or tendon sheath. Common site is dorsal 


aspect of wrist. It may also occur on the palmer aspect of wrist. 


O/E : It is firm nodule fixed to the tendon sheath or joint capsule. It may 
fluctuate. The nodule may be uniocular or multilocular.Cyst contain clear. 


colourless and gelatineous fluid. 










Carpal ligaments 
and capsule 





Firm, rubbery, swelling 
over wrist and prominent 
on flexion 


Treatment 


1. ive : 
Conservative : It may resolve spontaneously. Aspiration and rupture ate 
temporary measures. 


2. Operative ; işi 
perative : Excision and removal of ligamentous tissue around the base 
of tumour. 
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Plastic Surgey 


astic Surgery - It is the reconstructive surgery to cover the defect. 


Pl 


‘Graft 





Plastic Surgery Ladder 
Graft is the tissue that is transplanted or implanted in the part of body to 
repair defect. 
Types of Graft 


1. Allograft or Homograft - In the same species. 


2. Isograft- Between identical twin. 
3. Xeno graft or Heterograft- between different species. 


Types of Skin Graft (according to thickness) 


1. Split thickness graft (Thiersch's graft) : 
Only upper layer of dermis 1S taken 


common. 





2. Full thickness graft (Wolfe graft) : 


Whole of dermis is taken 
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Flap : It is a piece of tissue taken with blood supply. 


Types of Flap 
I. Skin flap : Common types of skin flaps are random pattern flap, ang q 


axial pattern flap. 

Random pattern flaps have no identified vessels and rely on on vessels On 
subdermal and dermal plexus. Their length to wide ratio is 2:1. Examples 
are Z-plasty, Rhomboid flaps. On the basis of direction of their movement 


they may be advancement, rotation and transposition flaps. 





Advancement Transposition Rotation 


Axial pattern flaps: This flaps is based on single vascular pedicle running 


longitudinal within them with length to wide ratio is 2:1. 


x 


NSS 


<a 






rh 


II. Muscle flap : This flap may be 





1. Muscle only. 


ii. Muscle plus split skin thickness graft. 


IM. Co i ; 
mpo flap : more than one tissue types. Examples are- 
1. Facio-cutaneous flap, 


li. Myocutaneous flaps, 


I. Osteo-myo-cutaneous flaps 
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3 7 Chapter 


Airway Management 


Airway Obstruction 
Cause : Aspiration of vomit, fracture tooth, fracture hyoid bone. 
Foreign body impacted in trachea, bronchus etc. 
Types of airway obstruction 
1. Complete : Characterized by aphonia. 
2. Incomplete : Characterized by strider respiration and use of accessory 


muscle of respiration during breathing. 


1. Maintain Airway 


1. Chin lift method 


2. Jaw thurst method 


2. Protect Airway 


i. Oropharyngeal airway 


ii. Oesophageal obturatuor airway 
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3, Provide Airway 





1. Needle cricothyroidotomy 


2. Cricothyroidotomy 


3. Endotracheal Intubation 


4, Tracheostomy 


{ 


| 


Trachea ` 
Ely 


Tracheal tube CAAA N 


Lay. 
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Breathing Management 


t take breathing the start rescue breathing. 


If patient did no 


1. Mouth to Mouth Breathing 


2. Mask to Mouth Breathing 


3. Positive Pressure Ventilation 


after endotracheal intubation 


eT E 
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3 Q Chapter 
Cardio Pulmonary Resuscitation 


1. CALL : Check the victim for unresponsiveness. If the person is not 
responsive and not breathing then give phone call to nearest person for 


help.. . 





2. PUMP : If the victim is still not breathing normally, coughing or 
moving, begin chest compressions. Push down in the center of the chest 
2-2.4 inches 30 times/min. Pump hard and fast at the rate of 


100-120/minute, faster than once per second. 





3. BLOW : Tilt the head back and lift the chin. Pinch nose and cover the 
mouth with yours and blow until you see the chest rise. Give 2 breaths. 
Each breath should take 1 second. 


CONTINUE WITH 30 PUMPS AND 2 BREATHS 
UNTIL HELP ARRIVES 





NOTE: This ratio is the same for one-person & two-person CPR. In 
two-person CPR the person pumping the chest stops while the other gives 


mouth-to-mouth breathing’. 


Scanned with CamScanner 





Pageno-130 SE oom 


() Chapte 





Chocking 


Can Victim Speak? If cannot start maneuver. 


1. Four Back Blow : Four back blow between shoulder blade If unable t 
speak. 








2. Abdominal Thrust : Press abdomen with fist of hand and press the fist 


into abdomen with quick forward and upward thrust up to four success 
thrust. 





3. Chest Thrust : If abdomen i 


S large due to gross obesity or pregnancy 
chest thrust is preferable i aiiai 





Te a rat, j 
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4] Chapter 


Is having problems in breathing or has stopped breathing as a result of 
being immersed or submerged in liquid. (Remember, children can drown in 
as little as one inch of water.) 








STEPS OF MANAGEMENT 
1. Take the victim out of the water and check for breathing and 
responsiveness. If unresponsive start CPR and rescue breathing 


immediately to prevent victim from dying. 





2. Start Rescue Breathing 
A. Mouth to mouth breathing : Blow into the child's mouth for 1 second. 


The child's chest should rise when you do this. Repeat the breath a second 


time. 





Pinch the nostrils closed with thumb and index finger. Place your mouth 


tightly over the person's mouth. Blow two quick breaths and watch for the 


Person's chest to rise. 
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B, Mask to mouth breathing 


© 





h 


LQ 


rA 
4 


45 
B 


Q 





C. Endo-tracheal intubation and artificial ventilation. 
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Endo-trachea] intubation 
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Artificial ventilation. 
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Tracheostomy 


Tracheostomy is a surgical hole running thr 
ough th 
into the trachea, or windpipe . . gn the front of the neck and 





Indications 

1. Acute upper airway obstruction due to foreign body, denture etc. 

2. Potential upper airway obstruction due to major surgery in oral cavity, 

3. Protection of lower airway against aspiration of saliva as a result of head 
injury, faciomaxillary injury, bulbar palsy etc 


4, Patient requiring prolong artificial ventilation 


Steps of Tracheostomy 





Step-3. Fenestration 


Step-1. Position Step-2. Incision in 
in trachea 


tracheal ring 









"_ Subglottic 
stenosis 


-Tracheostomy 


Main bronchi 
to lungs 





Step-5. Fixation of tube 


Step-4. Tube insertion 
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Complications 
Intra Operative Complication 
1. Haemorrhage 
2. Injury to paratrachel structure particular] y carotid artery, 


laryngeal nerve and oesophagus. 


recurrent 


3. Damage to trachea 


Early post operative complications 
1. Apnea caused by PCO» 
2. Haemorrhage 
3. Surgical empysema 
4. Accidental extubation of tube 
5 Infection 


Late Post Operative Complication 
1. Difficult decannulation 
2. Tracheocutaneous fistula 


3. Tracheo-oesophagel fistula with severe haemorrhage 
4. Trachel stenosis 


Post Operative Management 
1. Suction through tube 
2. Humidification (with or without oxygen) 
3. Keep patient in warm ventilated room 
4. Check position of tracheostomy tube 


5. Change the inner tube at least every 72 hours interval 
6. Physiotherapy of chest 


ME >. 
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C 136 

44. CT Scan ED 139 
[_ «x °° “eo. 
—— 

46. MRCP O a 
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48. Nuclear Medicine Imaging C) 146 
SPET D Y 

50. SPECT © 148 

51. Thermography 149 

52. Laser — 151 

53. Surgical diathermy = 155 

55, Radiotherapy O” 159 

56. ERCP 161 
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X-ray 
X-ray is one of the spectrums of electromagnetic wave whose wave lenog 
is 10°. Its wave length is 1/10,000th part of visible light. 
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102 10% 1058 107 102 102 105 10° 102 10°? 49:2 
Position of X-ray in electromagnetic spectrum 


How X-ray is produced? 


X- ray is produced when flow of electron from heating current hits against 
suitable target (e.g tungsten) in a vaccumed tube. 





Properties of X-ray 


Penetration effect : It has penetrating power and also absorbed by © -sU°- 
Degree absorption depends upon atomic weight and density of subs’ _ 


More the atomic Weight and density more will be absorption power. This 1$ 
the principle X-ray shadow. 


Photographic effect ; 
(which contain silver n 
shows black in X-ray fi 
Florescence effect - 


. ‘on piate 
It can stimulate the photographic emulsion p’ 


ltrate). Dense tissue shows white changes and 


Im called negative plate. 
Kora he ‘ected in plate 
Y can be visualized when X-ray projec 


rus. This is the basis of fluoroscopy. 
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Biological effect : A-ray destroy the malignant cell more than normal cell 
This is the basis of radiotherapy. 


Types of X-ray 
On the basis of using contrast media X-ray can be divided into : 
Plain X-ray : Here no dye or contrast is used. 
Contrast X-ray : Here contrast media like Ba-sulphate, iodine containing 
dye etc. are used. It may be two types. 
1. Single contrast, where only one contrast media is used. 
2. Double contrast : Where more than one contrast media are used. 


Types of X-ray View : X-ray view can be divided into- 
1. Posterio-anterior view (PA view) 
2. Anterio-Posterior view ( AP view) 
3. Right lateral view 
4. Left lateral view 
5. Right oblique view 
6. Left oblique view. 
Name of X-ray view 
If X-ray beam come from posterior side of the body and X-ray plate 
situated at the anterior surface of body the view is called PA view. 





ateral side of the body and X-ray plate situated at 


If X-ray beam come from ] 
e view is called Lateral view. 


the opposite side of body th 
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Choice of View 


Structure will be more clearly visible from which side X-ray penetr 
first. As for example, In PA view pathology of lung will be more visi 
than pathology of heart as heart situated anteriorly. To see the patholog | 
heart more precisely it needs AP view. 


Radiological Terms 
1. Roentgen : It is the unit of X-ray i.e amount of X-ray exposure. 
2. Rad : Amount of radiation absorbed dose. 
3. Radio-opaque : White shadow seen in X-ray. 
4. Radio-lucent : Black area in X-ray. 
5. Sclerosis : Excess thicken of bone. 
6. Osteolytic : Eaten out bone. 


Advising Common X-rays 


— 


. To see pathology of bone ; Plaine X-ray of bone including adjacent joint 
with at least two view. As for example, to see any fracture of right racius 
advise plain X-ray of rt. forearm including wrist joint or elbow joint ( AP 
and Lat. View). 


n. 


. To see stone in the urinary system : X-ray of KUB region ( AP view) 


U 


. To see perforation of hollow viscus or intestinal obstruction ; Plain X-ray 
abdomen in erect posture including diaphragm. 


4. Visualization of GI tract : Oesophagus : Ba-swallow X-ray o 
oesophagus, Stomach and Duodenum : Ba-meal X-ray of stomach and 
duodenum including cap series, Small intestine : A Ba follow throug” 


X-ray of small intestine or Small gut enema, Large intestine : Ba-Ene™- 
X-ray of large gut. 


UN 


. Visualization of HBS : Gall bladder : OCG, Pathology of biliary tre 
IVC, Post operative T-tube cholangiography, Per-operati’< 
cholangiography MRCP and ERCP, pathology of both gall bladder and 
biliary tree : OCG and IVC at a time. 
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4 Chapter 


CT : A computerized tomography (CT) is a method of taking tomogram in 
multiple plain and uses computer to create three dimensional which is 
visualized in monitor as image of structure. 


Tomography : Taking a X-ray in one plain only. 


Principle 
CT scan utilizes the narrow beam of X-ray which passes thorough the body 
and read by detector as it emerges. The computers then calculate the X-ray 
density of all points in the slice and produce image. It is most common to 
obtain a series of axial cross-section. 

How does a CT scan work? 

CT scanner emits a series of narrow beams of X-ray through the human 
body as it moves through an arc, and sends just one radiation beam. The 


final picture is far more detailed than an X-ray image. 





In this procedure, a thin X-ray beam is rotated arona the area of the body 
to be visualized. Using Very complicated jaN processes called 
; : mputer is able to generate a 3-D image of a section 
ra nant sale the CT scanner there is an X-ray detector which 
ough the i 


can see hundreds of different levels of density. 


Risks of CT Scan 

1. Allergy to contrast dye 
2. Exposure to radiation 
3. CT scans expose YOU 
4. Many X-rays or CT scans OV© 


to more radiation than regular x-rays. 
r time may increase your risk for cancer. 


Scanned with CamScanner 






Page no-140 


n 
A 
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MRI : Is a test that uses a magnetic field and pulses of radio Wave energy to 
make pictures of organs and structures inside the body. 





Principle 


g 


Magnetic resonance imaging (MRI) based on the principle that an external 
applied magnetic field causes protons in the tissues to alj 


gn in the direction 
of magnetic field. l 


By applying a second smaller magnetic field of radiofrequency pulse (RF), 
perpendicular to main ma 


gnetic field, the alignment of proton is changed. 
When RF pulse is stopped, the proton returns to equilibrium and in doing so 
produce another RF signal. This is magnetic resonance signal, which is 
amplified and transfo 


rmed by computer into image. The final product is a 
3-D image of the area being examined. 


Principle of MRI in Diagram 
Magnetic 


field RF pulse applied, 


RF pulse stopped & 
field is reversed 


magnetic field return to previous 


S 









S gy 





S 


s i on 
Resonance i Emiss 


Precession 


Terms used in MRI 


The process wh 


, : ‘on. This 
process is characterized na élves off energy is called relaxatio 
tme for the pr : 


to the 
Otons tor wo time constants, T1 and T2. TI ail to 
“turn to their Original equilibrium state. T2f 
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the time for proton to become out of phase with each other. Protons in 
different tissues ( water, fat, muscle) have different T1 and 7 relaxation 
time times and this differences utilized for ima 


) &€ contrast. Certain scannin 
arameters can be changed to enhance in T1 and T2 times. This is shana 
as weighting. 






T1 weighted image : Tl weighted image used to demonstrate neutral 
tissue. Fat and mucinus fluid gives bright T1- weighted image. 





T2 weighted image : It is used to demonstrate pathological tissue. Water 


and most pathological process (which tends to water content) are bright on 


T2-weighted image 








n disease / tumor more preciously 


Uses : To diagnose brai 
" Dural and calvarial metastases-Breast 


Cancer 
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Magnetic resonance cholangiopancreatography (MRCP) is a technique! 
viewing the bile ducts and the pancreatic duct. It can also show 
pancreas, gallbladder and liver. MRCP uses magnetic resonance imagif 
(MRI) to produce detailed pictures of these ducts and organs. It is a saf 
alternative to a more invasive test called endoscopic retrograd 
cholangio-pancreatography (ERCP). l 





Principle 
Magnetic resonance imaging uses radiofrequency waves to excite hydrogen 
atoms in the molecules of water in the body. This is done in a strong 
magnetic field, which causes the protons in the nuclei of hydrogen atoms to © 
line up, rather than being in random positions. | 


These protons emit radio frequency signals when they return to their natural 
alignment. In doing so another RF signal form. The computer build a image form 
this signal which is extremly clear and detailed. The water in different tissue 
produce different in image which produce clear pictures and detailed pictures. 


Indication of MRCP 

1. To see the narrowing or blockages in the bile duct 
and evidence of inflammation. 

2. It may be used to help determine the cause O i 
(inflammation of the pancreas); liver disease; or upper abdominal pain. j 

3, Diagnose cancer of the bile duct or pancreatic cancer. It is also often usei 
in the diagnosis of a condition called primary sclerosing cholangitis.. 


or the pancreatic duct, 


f jaundice; pancreatitis 


Example of MRCP: 





Risk of MRCP 
1. MRI scans, including MRCP, are generally very ° 


2, There is no exposure to radiation with MRI scans. 
3, There is small risk of an allergic reaction to the CO 


afe. 


ntrast medium. 
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Ultrasound is sound waves with frequencies higher than the upper audible 
limit of human hearing. It is defined by the American National Standards 
Institute as "sound at frequencies greater than 20 kHz". In air at atmospheric 
ure ultrasonic waves have wavelengths of 1.9 cm or less. 


press 
low bass animals and medical and diagnostic 
notes chemistry destructive and NDE 
. 20 Hz 20 kHz) 2 MHz 200 MHz 
Infrasound Acoustic Ultrasound 


Ultrasound images (sonograms) are made by sending a pulse of ultrasound 
be). The sound reflects and 


into tissue using an ultrasound transducer (pro | 
echoes off parts of the tissue, this echo is recorded and displayed as an 


image to the operat- 


y 
t 4 
$ 
d 
t 
$ 
Sender/ ¥ i) 
Receiver `i . 


reflected wave 
7 7 $ 7 a 





` ` 


‘ ~ > 
m original wave 


distance 
Ultra-sonogram utilizes the short pulse of high frequency sound focused 
into fine beam, which is directed into body by hand probe. Sound is 
' erent density and elasticity, as probe 1s 


i ‘aterfaces of diff 
reflected at tissue int ing echoes are detected and used 


1 turni 
moved over the area of interest the re 
to salah esti Medical ultrasound uses the frequency of 2-20 MHz. For 


abdominal image uses 3-/ MHz. 
Production of Sound to [mage - 
done in three steps. 


. i und wave 
eT pill produced by a piezoelectric transducer from the 
ultr d machine make the sound at the desired frequency. 

asound mac O 


Principle 


The creation of an image from sound is 
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The frequencies can be anywhere between 2 and 18 MHz. The 
focused by the ultrasound scanner machine (Beam forming). This | 
produces an arc-shaped sound wave from the face of the transduc er, 


2. Receiving the echoes : The return of the sound Wave to the trar 
results in the same process that it took to send the sound wave. The 
sound wave vibrates the transducer, the transducer turns the vibratiog 
electrical pulses that travel to the ultrasonic scanner w 


her e thes 
processed and transformed into a digital image. 









3. Forming the image : The sonographic scanner received echo ar 
determine how long time it 


took to be received from when the sound wa 
transmitted and how Strong 


the echo was. Then it can locate which pixel if 
the image to light up and display the image’ 


Sonography Modes : Several modes of ultrasound are used in medical 
imaging. These are- 


A-mode: A- 


mode (amplitude mode) is the simplest type of ultrasound. A. 
Single transd 


ucer scans a line through the body with the echoes plotted on 
screen. Therapeutic ultrasound use A-mode to crush the stone. 


B-mode or 2D mode: In B-mode (brightness mode) ultrasound, a linea: 
array of transducers simultaneously Scans a plane through the body that can 
be viewed as a two-dimensional image on screen. More commonly known 
as 2D mode now and it is widely used. 


C-mode: A C-mode ima 
H 


ge is formed in a plane normal to a B-mode image. 
ere the transducer is moved in the 2D plane. When the a 
‘raverses the area in a spiral, an area of 100 cm? can be scanned in around 
10 seconds. | | 
M-mode: In M-mode (motion mode) ultrasound, pulses ais emitted in 
quick succession - each time, either an A-mode - B-mode image is taken. 
Over time, this is analogous to recording a video in ultrasound. 
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Duplex Mode : Duplex is a common name for the simultaneous 
presentation of 2D and PW (pulse Wave) doppler information. 





Uses : 
1. Urology : To determine, the pathology of kidney, ureter, urinary bladder, 


prostate, testes, epididymis. Ultrasound can also be used therapeutically, 


to break up kidney stones . | 
2. Hepato-biliary disease : Diagnosis of gall stone, cancer, sludge, Diagnosis 


of liver cyst, abscess, metastasis etc. 


3. Obstetrics use 
i. Determine the date the pre 
‘i Confirm fetal viability and chec 


relation to the cervix. 
iii. Check for fetal movement and heartbeat. 


gnancy, location of fetus, placenta etc. 
k the location of the placenta in 
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R Chapte 
Nuclear Medicine Imaging 


Nuclear Medicine Imaging is a test that produces pictures (scans) of intern 
body parts using small amounts of radioactive material. This test is used to 


provide images of organs and areas of the body that cannot be seen well 
with standard X-rays. 


Principle 


1. Nuclear medicine imaging uses small amounts of low-level radioactive 
compounds such as technetium, gallium, thallium or iodine which are 
given as an injection or by mouth. These compounds are attracted to’ 
specific organs, bones or tissues, which absorb the radioactive material. 


2. Once an organ or tissue has absorbed the radioactive material, it produces 
emissions, which can be detected by a special camera, or scanner. The 
scanner works with a computer to convert the emissions into an image. 


Use 

1. Diagnose the abnormal tissue growths, such as tumors. 

2. Identify the structure of an organ, 

3. To see function of an organ. As for example, Thyroid Scan : Technetium 
thyroid scan showing a ‘cold’ nodule that does not take up isotope 
expanding the left thyroid lobe 





4. Identify bone metastasis. As for example, Bone scintigraphy in a patien! 
with carcinoma of the breast illustrating bony metastatic deposits 
involving multiple vertebrae, the skull, pelvis & ribs. 
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Positron Emissiom Tomogram (PET) 


Positron emission tomogram (PET) is a diagnostic imaging technique used 
to study the metabolic activity in tssue, e.g. to assess the vascularity of a 
brain tumour. 


Principle 

l In PET scan, a low dose of radionuclide is coupled to glucose and injected 
intravenously. The radionuclide emits positively charged electron 
(positron), that are annihilated thus producing photon, which are detected 


by scanner. 

The PET scanner, which is rotates around the patient, detect the photon 
emissions from the radioactive sugar. Highly malignant tumour consumes 
glucose at a higher than normal brain. These difference is can be detected 


and displayed as a dynamic image 


Use 
1. Bone imaging to detect metastasis, metabolic bone disease 
2. Used in disorder of thyroid, parathyroid, pulmonary embolism etc. 


3, Used to asses the metabolic characteristics of tissue. 


4. Used to detect metastasis from cancer. 





PET scans showing uptake of tracer in the lymph nodes involved with 
lymphoma in the groin, in both axilla, and neck (red areas), 
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A Single Panton Emission Computed Tomography (SPECT) scan is a type 
of nuclear imaging test that shows how blood flows to tissues and organs 





pa 





SPECT Scan : It is similar to PET, Single Photon Emission Comput 

Tomography ( SPECT) uses radioactive tracers and a scanner to aun a 
that a computer constructs into two or three dimensional images. iie 
radioisotopes typically used in SPECT to label tracers are iodine-123 
technetium-99m, xenon-133, thallium-201, and fluorine-18. E 


Principle 
A small amount of a radioactive drug is injected into a vein and a scanner is 


used to make detailed images of areas inside the body where radioactive 
materials are taken up by the cells. 
antibodies can be linked to a radioactive substance If 


antibodies will stick to it. Then a SPECT scan can be 
and reveal where the tumour iS 


In this procedure, 
tumour is present, the 
done to detect the radioactive substance 


located. 


Use 

1. SPECT can give information 
reaction (metabolism) in the body. 

2. Diagnose cancer metastasis and detection. 


about blood flow to tissues and chemical 





axilla (red) and | 


SPECT scan showing high levels of antibody in pelvis and iS 
wing are 


uptake in skin of the thigh i 
and r - (green) sho 
cutaneous T-cell haaalicee, Bi bpe unun (green) 
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& regional skin temperatures, 
ection of breast cancer. 


Thermography 


Thermography : A technique for measurin 
used especially as a screening method for det 


Principle 


The use of Digital Infrared Imaging (DII) is based on the principle that 


metabolic activity and vascular circulation in both pre-cancerous tissue and 


the area surrounding a developing breast cancer is almost always higher 
than in normal breast tissue due to neoangiogenesis. This process frequently 
results in an increase in regional surface temperatures of the breast. 


DII is able to detect the temperature variation more precisely and able to 
detect early breast carcinoma. 


Uses 

Current methods used to detect suspicious signs of breast cancer depend 
primarily on .the combination of both physical examination and 
mammography. The addition of Digital Infrared Imaging (Breast 
Thermography) to the front line of early breast cancer detection brings a 
great deal of good news for women. 





Uniqueness of DII to diagnose breast cancer 

While mammography, ultrasound, MRI, and aiher structural imaging tools 
tely primarily on finding the physical ame, mad is based on bolnnting the 
heat produced by increased blood vessel circulation and metabolic changes 
sociated with a tumor's genesis and growth. By detecting minute 


Variations in normal blood vessel activity, infrared imaging may find 


thermal signs suggesting pre-cancerous state of the breast or the presence 
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an early tumor that is not yet large enough to be detected by physica 
examination, mammography, or other types of structural imaging 


| 


Certain types of cancers will not be detected (approximately 20%) by | 
mammography for various reasons, but some of these cancers Will be | 
discovered by DII | 





DII as a risk marker for carcinoma breast 


Studies show that an abnormal infrared image is the single most important 
marker of high risk for developing breast cancer, 10 times more with 
positive family history of the disease. Consequently, in patients with 4 


persistent abnormal thermogram, the examination results become a marker 
of higher future cancer risk. 


Just as unique as a fingerprint, each patient has a particular infrared map of 
their breasts. Any modification of this infrared map on serial imaging 
(images taken over months to years) may constitute an early sign or 
abnormality. However, if pathology is suspected, this information is used [0 
recommend further examinations and tests. 

Use 

1. To detect early breast cancer 


2. Screening of high risk breast cancer 





Scanned with CamScanner 





OO 


Page no-15] 









5’) Chapter 


LASER Acronym for Light Amplification by Stimulated of Radiation. A 
device that emits intense heat and power at a close range 


Characteristics of Laser 


Laser is a device that produces nearly parallel, nearly monochromatic and 
coherent beam of light by exciting atom to a higher energy level and 
causing them to radiate their energy in phases. 

Principle 


The instrument converts the various frequencies in one small and extremely 


intense unified beam of one wave length radiation and be focused on a very 
small target. . 


Types of surgical lasers : Lasers are classified into 4 types based on the 
type of laser medium used 


1. Solid-state laser : A solid-state laser is a laser that uses solid as a laser 
medium. In these lasers, glasses are used. Ions are introduced as impurities 
into host material which can be a glass. The process of adding impurities to 
the substance is called doping. 


Materials such as sapphire (Al203), neodymium-doped yttrium aluminum 
garnet (Nd:YAG), Neodymium-doped glass (Nd:glass) and yttrium-doped 
glass are used as host materials for laser medium. Out of these, 
neodymium-doped yttrium aluminum garnet (Nd:YAG) is most commonly 


u 
sed. Flashtube 


Partially 
reflecting 






AAA 
Laser output 


Laser medium 
(Ruby) , 


In solid-state lasers, light energy is used as pumping source. Light sources 
such as flash tube, flash lamps, arc lamps, or laser diodes are used to 
achieve pumping. . | 

2. Gas laser : A gas laser 15 4 laser in which an electric current js 
discharged through a gas inside the laser medium to produce laser light. 
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In gas lasers, the laser medium is in the gaseous state. Here the 
made up of the mixture of gases. This mixture is packed up i 
tube. 


medium is 


nto a glasg 
DC power supply 








Laser Cathode 
output 


. | Anode 
Helium-Neon gas mixture 





Output rere rene 
coupler Glass tube 


oO High 
reflector 


The glass tube filled with the mixture of gases acts as an active medi 
laser medium. Examples of gas laser are Helium (He) Neon (Ne) 
argon ion lasers, carbon dioxide lasers (CO, lasers), carbon monoxid 
(CO ) lasers etc. 


3. Liquid laser : A liquid laser is a laser that uses the liquid as laser 
medium. A dye laser is an example of the liquid laser. A dye laser is a laser 
that uses an organic dye (liquid solution) as the laser medium. 

4. Semiconductor laser : Semiconductor lasers play an important role in 
our everyday life. These lasers are very cheap, compact size and consume 
low power. Semiconductor lasers are also known as laser diodes. 
' Semiconductor lasers are different from solid-state lasers. In solid-state 


lasers, light energy is used as the pump source whereas, in semiconductor 
lasers, electrical energy is used as the pump source. 


Effects of Laser 


1. Photochemical effect : Clinically used as photodynamic therapy. 
Photosensitizer (photophrin II) is administered which is taken up by the 
tumor tissue and later irradiated by laser light resulting in highly toxic 
substances with resultant necrosis of the tumor. It is used in palliation of 


oesophagial and bronchial carcinoma and ablation of mucosal cancers of 
gastrointestinal tract and urinary bladder. 


2. Photoablative effect: Used in eye surgeries like band keratoplasty, and | 
endartectomy of peripheral blood vessels. 

3. Photothermal effect: This property is used for endoscopic control of 
bleeding e.g. bleeding peptic ulcers, oesophagial varices 

4. Photomechanical effect: Used in intraluminal lithotripsy 


um or 
lasers, 
e lasers 


LASER BASIC : Lasers are a kind of light that is different than light from 


the sun, or from a light bulb, Laser is the acronyms of Light Amplification 
by the Stimulated Emission of Radiation. 


tikk _ for Light : Laser light has several special qualities: it comes A 
one color, it comes in a thin beam, it can be made very intense O! no 
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intense at all and it can be focused to a 4; 
. O a tin Tn 
very different from light from a light bulb ” “Pol. These characteristics are 


Light bulb light: has many colors mixe 
beam cannot be focused to as Small a 
laser without expending tremendous am 


d together doesn't come in a narrow 
Spot and cannot be as intense as a 
Ounts of energy 
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The A in laser stands for Amplification : Amplification 
means that a very bright intense beam of light can be 
created. The initial light is amplified to make a very bright 
compact beam. | 





The S in laser stands for Stimulated. : Stimulated means that the photons 
are amplified by stimulating an atom to release more photons. An atom can 
exist in an excited state, similar to a bow when it is stretched. When the 
atom relaxes it emits a photon. This is similar to releasing the string of the 


bow and letting the arrow fly. 


a 





The E in laser stands for Emission. Emission refers to the giving off of 
photons. The excited atom emits a photon when another photon comes by. 





The R jn laser stands for radiation : For: lasers, radiation 


e bel aitted. 
refers to the photons which are being en 
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Mechanism of action of laser 
1. A highly focused laser beam vaporizes the soft tissue with the high wt 


content. 


2. Laser can make very small incisions when the beam is focused ©” the 
tissue (focal spot size can be as small as = 0.1 mm. 
aser light on the ussu 


3. When the beam is defocused, the intensity of the | 
e used for cauterization of small blood vesse! 


diminishes and it can b 
operative swellings. 


and lymphatic, therefore decreases post- 


1C 


Uses 
In ophthalmology : Used in treating glucoma, retin 


retinopathy, after cataract etc. 
In cardiology : To vaporize the arterial block. 
In dermatology : To remove port wine naevus, warts etc. 
In GI tract : To control bleeding in GI tract 
Surgery : To remove tumour. 


ql detachment. diapet 


ee 
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Surgical Diathermy 


Diathermy is the use of high frequency alternative electric current to 
produce heat. High frequency current generated through short wave, micro 
wave and ultrasound, It is used to either cut or destroy tissue or to produce 
coagulation 

Effects of electric current 


When electric current passes through the body it produces : thermal effect 
(produce heat), faradic effect that cause contraction of excitable tissue and 
electrolytic effect that results electrolysis. 


Mode of Action : Electro-surgical unit or diathermy machine keep the 
thermal effect, and nullify the faradic and electrolytic effect of electricity. 


Types of Diathermy , 


A. Surgical diathermy : Surgical diathermy is the electro-coagulation 
with a high frequency current, resulting in local tissue destruction. It is used 
to seal blood vessels and arrest bleeding. It is also called 
diathermo-coagulation 


B. Medical diathermy : Used for treatment of medical disease by 
increasing blood supply to diseased area. 


Surgical use of high frequency current : A high frequency current may be 
used in one of the three ways - 


1. Desiccation : In desiccation the electrode is inserted into the lesion to 
be treated to the depth at which the tissue is to be destroyed. 


2. Fulguration : It is achieved by holding the electrode just above the 
surface to be treated and drawing a stream of sparks from the electrode to 
the point of treatment. The tissues are charred and destroyed being rejected 
in a few days. } | | 

3. Coagulation : In coagulation bipolar electrode 1s used. It is placed on the 
surface to be treated and electric current flows between the two poles of the 
electrodes, generating heat and thus destroys the tissues. 


Scanned with CamScanner 





Page no 156 









‘Types of Surgical Dinthermy 


I. Monopolar diathermy : Here current pass between diathermy dl 
and patient, 





Electrical plate is placed on patient and acts as indifferent electrode, Curre 
passes between instrument and indifferent electrode, As surface area 
instrument is less than that of the plate, localized heating is produced at tif 
of instrument with minimal heating effect produced at indifferent electrode 
2. Bipolar diathermy : Two clectrodes are combined in the instrumer 
(c.g. forceps) current passes between tips and not through patient, H 
lissue burn between forceps Ups. 


wa 


Risk of use of surgical diathermy 

|, Diathermy blister 

2, Diathermy burn, 

4, Hlectrocution 

4, Patient with implanted device like pace maker, prosthesis, intrauterine 
device (IUD) are at risk of injury, | 
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Medical Diathermy 


The use of high-frequency electromagnetic currents as a form of physical 
therapy is called medical diathermy. It is used to deliver moderate heat 
directly to pathologic lesions in the deeper tissues of the body. 


Types of Medical Diathermy : The three forms of diathermy employed by 
physical therapists. ‘These are- 


ij. Short wave : Uses high-frequency electromagnetic energy to generate 
heat. Short wave diathermy machines utilize two condenser plates that are 
placed on either side of the body part to be treated. As the high-frequency 
waves travel through the body tissues between the condensers, they are 
converted into heat. The degree of heat and depth of penetration depend in 
part on the absorptive and resistance properties of the tissues that the waves 
encounter. The frequencies assigned for short wave diathermy operations 
are 13.66, 27.33, and 40.98 megahertz. Most commercial machines operate 
at a frequency of 27.33 megahertz and a wavelength of 11 meters. 


Use of Short Wave Diathermy 
Short wave diathermy usually 1s prescribed for treatment of deep muscles 


and joints that are covered with a heavy soft-tissue mass, for example, the 
hi In some instances short wave diathermy may be applied to localize 
ne inflammatory processes, as in pelvic inflammatory disease. 
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2. Microwave diathermy : Uses microwaves to generate heat in the body, 
Microwave diathermy uses radar waves, which are of higher f requency and 
shorter wavelength than radio waves. Most, if not all, of the therapeutic 
effects of microwave therapy are related to the conversion of energy into 
heat and its distribution throughout the body tissues. 


This mode of diathermy is considered to be the easiest to use, but the 
microwaves have a relatively poor depth of penetration. It is best suited for 
areas that are closer to the skin, such as shoulders. 


3. Ultrasound diathermy : Ultrasound diathermy employs high-frequency 
acoustic vibrations which, when propelled through the tissues, are 
converted into heat. Here heat is generated by vibrating the tissue.This type 
of diathermy is especially useful in the delivery of heat to selected 
musculatures and structures because there is a difference in the sensitivity 
of various fibers to the acoustic vibrations; some are more absorptive and 
some are more reflective. 


For example, in subcutaneous fat, relatively little energy is converted into 
heat, but in muscle tissues there is a much higher rate of conversion to heat. 
The therapeutic ultrasound apparatus generates a high-frequency alternating 
current, which is then converted into acoustic vibrations. 


Mechanism of Action 

l. The application of moderate heat by diathermy increases blood flow and 
speeds up metabolism and the rate of ion diffusion across cellular 
membranes. 


2. The fibrous tissues in tendons, joint capsules, and scars are more easily 
stretched when subjected to heat, thus facilitating the relief of stiffness of 


Joints and promoting relaxation of the muscles and decrease of muscle 
spasms. 


Use of Medical diathermy 

l.Back pain, fibromyalgia, muscle spasms 

2. Myositis, neuralgia, sprains and strains 

3. Tenosynovitis, tendonitis, bone injuries, bursitis etc. 
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Radiotherapy is the therapeutic use of ionizing radiation for the treatment 
of malignant disorder. 
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Sources of Radiotherapy 

1. Natural source : Radioactive isotope which decay with produ 
beta-particles ( electron) and gamma-ray (a form of electromagnetic 
wave) e.g radium. It is now not used. 

4. Artificial source : It is safer than natural isotope. Examples are- 
60, Caesium 137, Irridiuum 192. 

3. Linear accelerator : Generate a stream of electron which is accelerated 
to a high speed by microwave energy before heating tungsten target. 
This interaction results in emission of high energy X-ray. 


ction of 


Cobalt 


Types of Radiation 
1. Superficial Radiation : It is the radiation whose energy is 30 to 140 KV. 


It has limited penetration within the body. It is used to treat superficial 
tumour such as Sq. cell carcinoma, rodent ulcer of skin. 

2. Ortho-voltage Radiation : It is the radiation whose energy is 250 to 350 
KV. It has moderate penetration to deeper tissue and energ delivered 
exponentially as radiation penetrate the body. It is the method of choice of 
treating bone metastasis close to skin. As for example- spine. 

3. Megavoltage Radiation : Megavoltage radiation are any radiation whose 
energy is more than one million electron volt (1MeV). It is generated by 
linear accelerator and Cobalt-60. Megavoltage radiation delivers its 
radiation 0-5 cm below the skin and thus avoiding skin reaction like 


ortho-voltage radiation. 


Types of Radiotherapy 

1. External beam radiotherapy or Tele-therapy : It utilizes the source of 
radiation placed at a definite distance from patient (usually 100 O 

Sources of Tele-therapy are Linear accelerator-they utilizes th paa 
radiation and Cobalt 60 utilizes gamma-ray. 7 


2. Brachy-therapy or interstitial radiotherapy : In this method radiation ; 

delivered directly to the tumour by placing the source n o radiation IS 

tumour. As for example, radium used as needle and in m o WERA ‘the 

Ca. tongue, caesium 137 inserted in to the uterine E in tongue for 
ca. cervix. 
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Radio-sensitive tumor are 
1. Squamous cell carcinoma, basal cell carcinoma. 


2. Seminoma testis, lymphoma, 


Radio-resitant tumour are 

1. Adeno carcinoma of gut, Gallbladder , kidney ete. 
2. Brain tumour, Nerve tumour, muscle tumour 

4, Adeno carcinoma kidney. 


Mechanism of action 

X-ray (from linear accelerator) and gamma-ray (from isotope) both are 
form of electromagnetic radiation are biologically indisguisable. 

High energy X-ray consists of packet of energy (photon) which interact: 
with molecule of tissue to cause ionization and release of electron of high 
kinetic energy, which cause secondary damage to adjacent molecule 
including DNA. 


Use of Radiotherapy 

|. As a primary treatment e.g Ca. Tongue, Ca larynx 

2. As adjuvant treatment prior to or following primary surgery. 

3. As a palliative treatment. As for example, Bone metastasis, Brain 
metastasis, etc 

3. As a systemic treatment. As for example, whole body radiation. 


Dose of Radiation : Dose depends upon types of treatment and size of 
tumour, radio-sensitivity of cell and tolerance of tissue. 


1. Conventional Curative dose : Total dose ranges from 55 Gy to 65 Gy in 
divided dose. It is usually given 1.6 to 2,5GY daily over 4-6 weeks. 


2. Palliative dose : Total dose usually 5-10 Gy in divided or single dose. 


Complications of Radiotherapy 


l. Skin : Desquamation, thinning and ulceration. 

2. GI Tract : Mucositis, stomatitis, nausea, vomiting, diarrheas, bleeding etc. 

. Gonad : Premature menopause, Oligospermia, azospermia 

. Depletion of parenchymal tissue : Thyrod- Hypothyroidism, Kidney- 
Renal impairement 

. Vascular damage : Damage endothelial cell or connective tissue damage 
leads to- poor wound healing, tissue atrophy, ulceration, stricture ete. 


6. Organ damage : Urinary bladder - ulceration, fibrosis, haematuria, CNS- 
neuronal loss ete. 


7, Lymphatics damage : Lymphedema 
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Endoscopic retrograde cholangiopancreatography (ERC 
that combines upper gastrointestinal (GI) endoscc 
and diagnose the problems of the bile and pancreati 


P) is a procedure 
py and X-rays to treat 
c ducts. 

Gastroscopy : 
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Upper GI endoscopy : Is a procedure that uses a lighted, flexible 
endoscope to see and perform procedures inside the upper GI tract. The 
upper GI tract includes the esophagus, stomach, duodenum and the first part 
of the small intestine. 


Normal Gastroscopic Landmarks 





Indications 

ERCP is used when it is suspected a person's bile or pancreati 
be narrowed or blocked due to tumors, CBD stone, biliary 
papillary stricture. 

Preedure : Endoscopist locates the duodenal 


Papilla and 
called a catheter is pass through the endosco Pass a blunt tube 


E Pe and oy; 
papillary opening. Once the catheter is inside th guided through the 


e papi 
injects a dye into the ducts. papilla, the endoscopistr 


c ducts may 
stricture and 
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Retrograde Cholangiopancreatography 





R. & L. hepatic duct 
Common hepatic duct 







Cystic duct 


Common bile duct 








bile duct 


Main pancreatic duct 


Papilla 


of Vater Accessory pancreatic duct 





The dye, also called contrast medium, allows the ducts to be seen on 
X-rays. X-rays are then taken to see the ducts 
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Special tools guided through the endoscope and into the ducts allow the 


endoscopist to open blocked ducts, break up or remove bile duct stone. 


Risk of ERCP 


Significant risks associated with ERCP include- 
1. Infection, 


2. Pancreatitis, 
3. Haemorrhage and death in rare circumstances. 
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